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PECIAL COMMUNICATION

What Makes Clinical Research Ethical?
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HAT MAKES RESEARCH IN-

volving human subjects

ethical? Informed con-

sent is the answer most
US researchers, bioethicists, and insti-
tutional review board (IRB) members
would probably offer. This response re-
flects the preponderance of existing
guidance on the ethical conduct of
research and the near obsession with
autonomy in US bioethics."* While
informed consent is necessary in most
but not all cases, in no case is it suffi-
cient for ethical clinical research.’® In-
deed, some of the most contentious con-
temporary ethical controversies in
clinical research, such as clinical
research in developing countries,®!?
the use of placebos,'*'® phase 1 re-
search,'™ protection for communi-
ties,?™** and invelvement of chil-
dren,”* raise questions not of informed
consent, but of the ethics of subject se-
lection, appropriate risk-benefit ratios,
and the value of research to society. Since
obtaining informed consent does not en-
sure ethical research, it is imperative to
have a systematic and coherent frame-
work for evaluating clinical studies that
incorporates all relevant ethical consid-
erations.

In this article, we delineate 7 require-
ments that provide such a framework by
synthesizing traditional codes, declara-
tions, and relevant literature on the eth-
ics of research with human subjects. This
framework should help guide the ethi-
cal development and evaluation of clini-
cal studies by investigators, IRB mem-
bers, funders, and others,
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Many believe that informed consent makes clinical research ethical. How-
ever, informed consent is neither necessary nor sufficient for ethical clinical
research. Drawing on the basic philosophies underlying major codes, dec-
larations, and other documents relevant to research with human subjects,
we propose 7 requirements that systematically elucidate a coherent frame-
work for evaluating the ethics of clinical research studies: (1) value—
enhancements of health or knowledge must be derived from the research;
(2) scientific validity—the research must be methodologically rigorous; (3)
fair subject selection—scientific objectives, not vulnerability or privilege, and
the potential for and distribution of risks and benefits, should determine com-
munities selected as study sites and the inclusion criteria for individual sub-
jects; (4) favorable risk-benefit ratio—within the context of standard clini-
cal practice and the research protocol, risks must be minimized, potential
benefits enhanced, and the potential benefits to individuals and knowledge
gained for society must outweigh the risks; (5) independent review—
unaffiliated individuals must review the research and approve, amend, or
terminate it; (6) informed consent—individuals should be informed about
the research and provide their voluntary consent; and (7) respect for en-
rolled subjects—subjects should have their privacy protected, the opportu-
nity to withdraw, and their well-being monitored. Fulfilling all 7 require-
ments is necessary and sufficient to make clinical research ethical. These
requirements are universal, although they must be adapted to the health,
economic, cultural, and technological conditions in which clinical research
is conducted.

JAMA. 2000;283:2701-2711 WWWw.jama.com

THE 7 ETHICAL For the past 50 years, the main sources

REQUIREMENTS

The overarching objective of clinical re-
search is to develop generalizable
knowledge to improve health and/or in-
crease understanding of human biol-
ogy*®; subjects who participate are the
means to securing such knowledge.*
By placing some people at risk of harm
for the good of others, clinical re-
search has the potential for exploita-
tion of human subjects.**3* Ethical re-
quirements for clinical research aim to
minimize the possibility of exploita-
tion by ensuring that research sub-
jects are not merely used but are treated
with respect while they contribute to
the social good.*

of guidance on the ethical conduct of
clinical research have been the Nurem-
berg Code,” Declaration of Helsinki,*
Belmont Report,*” International Ethical
Guidelines for Biomedical Research In-
volving Human Subjects,” and similar
documents (TABLE 1). However, many
of these documents were written in re-
sponse to specific events and to avoid fu-
ture scandals.”™” By focusing on the in-
stigating issues, these guidelines tend to
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ETHICAL REQUIREMENTS FOR CLINICAL RESEARCH

emphasize certain ethical requirements
while eliding others. For instance, the
Nuremberg Code®® was part of the judi-
cial decision condemning the atrocities
of the Nazi physicians and so focused on
the need for consentand a favorable risk-
benefit ratio but makes no mention of fair
subject selection or independent re-
view. The Declaration of Helsinki’® was
developed to remedy perceived lacunae
in the Nuremberg Code, especially as re-
lated to physicians conducting research
with patients, and so focuses on favor-
able risk-benefit ratio and independent
review; the Declaration of Helsinki also
emphasizes a distinction between thera-

peutic and nontherapeutic research that
is rejected or not noted by other docu-
ments,”*** The Belmont Report® was
meant to provide broad principles that
could be used to generate specific rules
and regulations in response to US re-
search scandals such as Tuskegee™ and
Willowbrook.”*** It focuses on in-
formed consent, favorable risk-benefit ra-
tio, and the need to ensure that vulner-
able populations are not targeted for risky
research. The Council for International
Organizations of Medical Sciences
(CIOMS) guidelines® were intended to
apply the Declaration of Helsinki “in de-
veloping countries . . . [particularly for]

L]
Table 1. Selected Guidelines on the Ethics of Biomedical Research With Human Subjects*

Guideline Source Year and Revisions
Fundamental
Nuremberg Codg™ Nuremberg Military Tribunal 1947

decision in United States
v Brandt

Declaration of Helsinki*

World Medical Association

1964, 1975, 1983,
1989, 1996

Belmont Report®

Mational Commission for the
Protection of Human Subjects
of Biomedical and Behavioral
Research

1979

International Ethical Guidelines for
Biomedical Research Involving
Human Subjects™

Ceouncil for International
Organizations of Medical
Sciences in collaboration with
World Health Organization

Proposed in 1982,
revised, 1993

45 CFR 46, Common Rule®

Other

US Department of Health and
Human Services (DHHS) and

DHHS guidelines in
1881; Common

other US federal agencies Rule, 1991
Guidelines for Good Clinical World Health Qrganization 1985
Practice for Trials on
Pharmaceutical Products™
Gooad Clinical Practice: International Conference on 1996
Consolidated Guidance® Harmonisation of Technical
Requirements for Registration of
Pharmaceuticals for Human Use
Convention on Human Rights and Council of Europe 1997
Biomedicineg™
Guidelines and Recommendations  European Forum for Good 1997
for European Ethics Clinical Practice
Committess®®
Medical Research Council Medical Research Council, 1998
Guidelines for Good Clinical United Kingdom
Practice in Clinical Trials*®
Guidelines for the Conduct of Uganda National Council for 1993
Health Research Involving Science and Technology
Human Subjects in Uganda®
Ethical Conduct for Research Tri-Council Working Group, Canada 1908
Invalving Humans*
Mational Staterment on Ethical Mational Health and Medical 1989

Conduct in Research Invalving
Humans*

Research Council, Australia

*CFR indicates Code of Federal Regulations. More extensive lists of international guidlelines on human subjects research
can be found in Brody™ and Fluss,™ An extensive summary of US guidelines can be found in Sugarman et al,”'

2702 JAMA, May 24/31, 2000—Vol 283, MNo. 20 (Reprinted)

large-scale trials of vaccines and drugs.”
The CIOMS guidelines lack a separate
section devoted to risk-benefit ratios, al-
though the council considers this issue
in commentary on other guidelines. It
also includes a section on compensa-
tion for research injuries not found in
other documents. Because the Advisory
Committee on Human Radiation Experi-
ments was responding to covert radia-
tion experiments, avoiding deception was
among its 6 ethical standards and rules;
most other major documents do not
highlight this.*® This advisory commit-
tee claims that its ethical standards are
general, but acknowledges that its
choices were related to the specific cir-
cumstances that occasioned the re-
port.”® Finally some tensions, if not
outright contradictions, exist among
the provisions of the various guide-
lines >!930:31323758 Absenta universally ap-
plicable ethical framework, investiga-
tors, IRB members, funders, and others
lack coherent guidance on determining
whether specific clinical research pro-
tocols are ethical.

There are 7 requirements that pro-
vide a systematic and coherent frame-
work for determining whether clinical re-
search is ethical (TABLE 2). These
requirements are listed in chronologi-
cal order from the conception of the re-
search to its formulation and implemen-
tation. They are meant to guide the
ethical development, implementation,
and review of individual clinical proto-
cols. These 7 requirements are in-
tended to elucidate the ethical stan-
dards specific for clinical research and
assume general ethical obligations, such
as intellectual honesty and responsibil-
ity. While none of the traditional ethi-
cal guidelines on clinical research ex-
plicitly includes all 7 requirements, these
requirements systematically elucidate the
fundamental protections embedded in
the basic philosophy of all these docu-
ments.” These requirements are not lim-
ited to a specific tragedy or scandal or to
the practices of researchers in 1 coun-
try; they are meant to be universal, al-
though their application will require ad-
aptation to particular cultures, health
conditions, and economic settings. These
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7 requirements can be implemented well
or ineffectively. However, their system-
atic delineation is important and con-
ceptually prior to the operation of an en-
forcement mechanism. We need to know
what to enforce.

Value

To be ethical, clinical research must be
valuable,*?* meaning that it evaluates
a diagnostic or therapeutic interven-
tion that could lead to improvements
in health or well-being; is a prelimi-
nary etiological, pathophysiological, or
epidemiological study to develop such
an intervention; or tests a hypothesis
that can generate important knowl-
edge about structure or function of hu-
man biological systems, even if that
knowledge does not have immediate
practical ramifications.** Examples of
research that would not be socially or

ETHICAL REQUIREMENTS FOR CLINICAL RESEARCH

scientifically valuable include clinical
research with nongeneralizable re-
sults, a trifling hypothesis, or substan-
tial or total overlap with proven re-
sults.* In addition, research with results
unlikely to be disseminated or in which
the intervention could never be prac-
tically implemented even if effective is
not valuable.'>!3%%3 Only if society will
gain knowledge, which requires shar-
ing results, whether positive or nega-
tive, can exposing human subjects to
risk in clinical research be justified.
Thus, evaluation of clinical research
should ensure that the results will be
disseminated, although publication in
peer-reviewed journals need not be the
primary or only mechanism.

There are 2 fundamental reasons why
social, scientific, or clinical value should
be an ethical requirement: responsible
use of finite resources and avoidance of

exploitation.” Research resources are lim-
ited. Even if major funding agencies
could fund all applications for clinical
research, doing so would divert resources
from other worthy social pursuits.
Beyond not wasting resources, research-
ers should not expose human beings to
potential harms without some possible
social or scientific benefit. #3328

Itis possible to compare the relative
value of different clinical research stud-
ies; clinical research that is likely to gen-
erate greater improvements in health or
well-being given the condition being
investigated, the state of scientific
understanding, and the feasibility of
implementing the intervention is of
higher value. Comparing relative value
is integral to determinations of fund-
ing priorities when allocating limited
funds among alternative research pro-
posals.” Similarly, a comparative evalu-

Table 2. Seven Requirements for Determining Whether a Research Trial Is Ethical*

Requirement

Explanation

Justifying Ethical Values

Expertise for Evaluation

Social or scientific value

Evaluation of a treatment, intervention,
or theory that will improve health and
well-being or increase knowledge

Scarce resources and
nonexploitation

Scientific knowledge; citizen's
understanding of social
priorities

Scientific validity

Use of accepted scientific principles

Scarce resources and

Scientific and statistical

and metheds, including statistical nonexploitation knowledge; knowledge of
techniques, to produce reliable condition and population to
and valid data assess feasibility

Fair subject selection Selection of subjects so that stigmatized Justice Scientific knowledge; ethical and

and vulnerable individuals are not
targeted for rigky research and the
rich and socially powerful not favored
for potentially beneficial research

legal knowledge

Favorable risk-benefit
ratio

Minirization of risks; enhancement of
potential benefits; risks to the subject
are proportionate to the benefits to
the subject and society

Nonmaleficence, beneficence,
and nonexplaitation

Scientific knowledge; citizen's
understanding of social values

Independent review

Review of the design of the research
trial, its proposed subject population,
and risk-benefit ratio by individuals
unaffiliated with the research

Public accountability; minimizing
influence of potential conflicts
of interest

Intellectual, financial, and
otherwise independent
researchers; scientific and
ethical knowledge

Informed consent

Provision of information to subjects
gbout purpose of the research, its
procedures, potential risks, benefits,
and aiternatives, so that the
individual understands this
information and can make a
voluntary decision whether to
enroll and continue to participate

Respect for subject autonocmy

Scientific knowledge; ethical and
legal knowledge

Respect for potential and
anrolled subjects

Respect for subjects by

(1) permitting withdrawal from the
research;

{2) protecting privacy through
confidentiality;

{3) informing subjects of newly
discovered risks or benefits;

{4) informing subjacts of results of
clinical research;

{5) maintaining welfare of subjects

Respect for subject autenomy
and welfare

Scientific knowledge: ethical and
legal knowladge; knowledge of
particular subject population

*Ethical requirements are listed in chronolegical order from conception of research to its formulation and implementation,
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ETHICAL REQUIREMENTS FOR CLINICAL RESEARCH

ation of value may be necessary in
considering studies involving finite sci-
entific resources such as limited bio-
logical material or the small pool of
long-term human immunodeficiency
Virus nonprogressors.

Scientific Validity

To be ethical, valuable research must
be conducted in a methodologically rig-
orous manner.? Even research asking
socially valuable questions can be de-
signed or conducted poorly and pro-
duce scientifically unreliable or in-
valid results.”* As the CIOMS guidelines
succinctly state: “Scientifically un-
sound research on human subjects is
ipso facto unethical in that it may ex-
pose subjects to risks or inconve-
nience to no purpose.”™®

For a clinical research protocol to be
ethical, the methods must be valid and
practically feasible: the research must
have a clear scientific objective; be de-
signed using accepted principles, meth-
ods, and reliable practices; have suffi-
cient power to definitively test the
objective; and offer a plausible data
analysis plan.* In addition, it must be
possible to execute the proposed study.
Research that uses biased samples, ques-
tions, or statistical evaluations, that is un-
derpowered, that neglects critical end
points, or that could not possibly en-
roll sufficient subjects cannot generate
valid scientific knowledge and is thus
unethical ***¢* For example, research
with too few subjects is not valid be-
cause it might be combined in a mean-
ingful meta-analysis with other, as yet
unplanned and unperformed clinical re-
search; the ethics of a clinical research
study cannot depend on the research
that others might but have not yet done.
Of course the development and ap-
proval of a valid method is of little use
if the research is conducted in a sloppy
or inaccurate manner,; careless re-
search that produces uninterpretable
data is not just a waste of time and re-
sources, it is unethical.

Clinical research that compares thera-
pies must have “an honest null hypoth-
esis” or what Freedman called clinical
equipoise.*** That is, there must be con-

2704 JAMA, May 24/31, 2000—Vol 283, MNo. 20 (Reprinted)

troversy within the scientific commu-
nity about whether the new interven-
tion is better than standard therapy,
including placebo, either because most
clinicians and researchers are uncertain
about whether the new treatment is bet-
ter, or because some believe the stan-
dard therapy is better while others be-
lieve the investigational intervention
superior.”® If there exists a consensus
about what is the better treatment, there
is no null hypothesis, and the research
is invalid. In addition, without clinical
equipoise, research that compares thera-
pies is unlikely to be of value because the
research will not contribute to increas-
ing knowledge about the best therapy,
and the risk-benefit ratio is unlikely to
be favorable because some of the sub-
jects will receive inferior treatment.
Importantly, a “good question” can
be approached by good or bad re-
search techniques; bad research meth-
ods do not render the question value-
less. Thus, the significance of a
hypothesis can and should be as-
sessed prior to and independent of the
specific research methods. Reviewers
should not dismiss a proposal that uses
inadequate methods without first con-
sidering whether adjustments could
make the proposal scientifically valid.
The justification of validity as an ethi-
cal requirement relies on the same 2
principles that apply to value—
limited resources and the avoidance of
exploitation.**® “Invalid research is un-
ethical because it is a waste of re-
sources as well: of the investigator, the
funding agency, and anyone who at-
tends to the research.” Without valid-
ity the research cannot generate the in-
tended knowledge, cannot produce any
benefit, and cannot justify exposing
subjects to burdens or risks.”

Fair Subject Selection

The selection of subjects must be
fair.’®373¢ Subject selection encom-
passes decisions about who will be in-
cluded both through the development
of specific inclusion and exclusion
criteria and the strategy adopted for
recruiting subjects, such as which
communities will be study sites and

which potential groups will be ap-
proached. There are several facets to this
recuirement.

First, fair subject selection requires
that the scientific goals of the study, not
vulnerability, privilege, or other fac-
tors unrelated to the purposes of the re-
search, be the primary basis for deter-
mining the groups and individuals that
will be recruited and enrolled.>** In
the past, groups sometimes were en-
rolled, especially for research that en-
tailed risks or offered no potential ben-
efits, because they were “convenient”
or compromised in their ability to pro-
tect themselves, even though people
from less vulnerable groups could have
met the scientific requirements of the
Study':wﬁiﬁ?.i‘l

Similarly, groups or individuals should
not be excluded from the opportunity to
participate in research without a good sci-
entific reason or susceptibility to risk that
justifies their exclusion.* It is impor-
tant that the results of research be gen-
eralizable to the populations that will use
the intervention. Efficiency cannot over-
ride fairness in recruiting subjects.*” Fair-
ness requires that women be included in
the research, unless there is good rea-
son, such as excessive risks, to exclude
them ® This does not mean that ev-
ery woman must be offered the oppor-
tunity to participate in research, but it
does mean that women as a class can-
not be peremptorily excluded.

Second, it is important to recognize
that subject selection can affect the risks
and benefits of the study.™ Consistent
with the scientific goals, subjects should
be selected to minimize risks and en-
hance benefits to individual subjects
and society. Subjects who are eligible
based on the scientific objectives of a
study, but are at substantially higher
risk of being harmed or experiencing
more severe harm, should be ex-
cluded from participation.” Selecting
subjects to enhance benefits entails con-
sideration of which subjects will maxi-
mize the benefit or value of the infor-
mation obtained. If a potential drug or
procedure is likely to be prescribed for
women or children if proven safe and
effective, then these groups should be

©2000 American Medical Association. All rights reserved.
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included in the study to learn how the
drug affects them.®**" Indeed, part of
the rationale for recent initiatives to in-
clude more women, minorities, and
children in clinical research is to maxi-
mize the benefits and value of the study
by ensuring that these groups are en-
rolled.®*"7>73 [t is not necessary (o in-
clude children in all phases of re-
search. Instead, it may be appropriate
to include them only after the safety of
the drug has been assessed in adults.
Additionally, fair subject selection re-
quires that, as far as possible, groups
and individuals who bear the risks and
burdens of research should be in a po-
sition to enjoy its benefits,'>"**3™ and
those who may benefit should share
some of the risks and burdens.” Groups
recruited to participate in clinical re-
search that involves a condition to
which they are susceptible or from
which they suffer are usually in a po-
sition to benefit if the research pro-
vides a positive result, such as a new
treatment. For instance, selection of
subjects for a study to test the efficacy
of an antimalarial vaccine should con-

1 1 1 2111 1

cal research project ¢
are marginalized, sti
less, or poor shot
cluded. Instead, the
ness in human subjes
scientific goals, cc
namic interaction wil
and distribution of r
should guide the sel

Favorable Risk-Ben

Clinical research involves drugs, de-
vices, and procedures about which there
is limited knowledge. As a result, re-
search inherently entails uncertainty
about the degree of risk and benefits,
with earlier phase research having
greater uncertainty. Clinical research
can be justified only if, consistent with
the scientific aims of the study and the
relevant standards of clinical practice,
3 conditions are fulfilled: the poten-
tial risks to individual subjects are mini-
mized, the potential benefits to indi-
vidual subjects are enhanced, and the
potential benefits to individual sub-
jects and society are proportionate to
or outweigh the risks.30%%37

[ N A

scientific question, but also whether the
selected groups will receive the ben-
efits of the vaccine, if proven effec-
tive 121327597476 Groups of subjects who
will predictably be excluded as benefi-
ciaries of research results that are rel-
evant to them typically should not as-
sume the burdens so that others can
benefit. However, this does not pre-
clude the inclusion of subjects who are
scientifically important for a study but
for whom the potential products of the
research may not be relevant, such as
healthy control subjects.

Fair subject selection should be
guided by the scientific aims of the re-
search and is justified by the prin-
ciples that equals should be treated
similarly and that both the benefits and
burdens generated by social coopera-
tion and activities such as clinical
research should be distributed
fairly.?207386057 This does not mean that
individual subjects and members of
groups from which they are selected
must directly benefit from each clini-

©2000 American Medical Association. All rights reserved.

S oo . oo potential risks and
benetits of clinical research by research-
ers and review bodies typically in-
volves multiple steps. First, risks are
identified and, within the context of
good clinical practice, minimized “by
using procedures which are consis-
tent with sound research design and
which do not unnecessarily expose sub-
jects to risk, and whenever appropri-
ate, by using procedures already being
performed on the subjects for diagnos-
tic or treatment purposes.”

Second, potential benefits to indi-
vidual subjects from the research are de-
lineated and enhanced. Potential ben-
efits focus on the benefits to individual
subjects, such as health improvements,
because the benefits to society through
the generation of knowledge are as-
sumed if the research is deemed to be of
value and valid. The specification and en-
hancement of potential benefits to indi-
vidual subjects should consider only
health-related potential benefits de-
rived from the research.” Assessment of
the research plan should determine if

risks, otherwise simply increasing pay-
ment or adding more unrelated ser-
vices could make the benefits outweigh
even the riskiest research. Further-
more, while participants in clinical re-
search may receive some health ser-
vices and benefits, the purpose of clinical
research is not the provision of health ser-
vices. Services directly related to clini-
cal research are necessary to ensure sci-
entific validity and to protect the well-
being of the individual subjects.

In the final step, risks and potential
benefits of the clinical research inter-
ventions to individual subjects are com-
pared. In general, the more likely and/or
severe the potential risks the greater in
likelihood and/or magnitude the pro-
spective benefits must be; conversely,
research entailing potential risks that
are less likely and/or of lower severity
can have more uncertain and/or cir-
cumscribed potential benefits. If the po-
tential benefits to subjects are propor-
tional to the risks they face, as generally
found when evaluating phase 2 and 3
research, then the additional social ben-
efits of the research, assured by the tul-
fillment of the value and validity re-
quirements, imply that the camulative
benefits of the research outweigh its
risks.*

Obviously, the notions of “propor-
tionality” and potential benefits “out-
weighing” risks are nonquantifiable.”
However, the absence of a formula to
determine when the balance of risks and
potential benefits is proportionate does
not connote that such judgments are in-
herently haphazard or subjective. In-
stead, assessments of risks and poten-
tial benefits to the same individuals can
appeal to explicit standards, informed
by existing data on the potential types

(Reprinted) JAMA, May 24/31, 2000—Vol 283, No. 20 2705
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of harms and benefits, their likelihood
of occurring, and their long-term con-
sequences.” People routinely make dis-
cursively justifiable intrapersonal com-
parisons of risks and benefits for
themselves and even for others, such
as children, friends, and employees,
without the aid of mathematical for-
mulae.™

An additional evaluation is neces-
sary for any clinical research that pre-
sents no potential benefits to indi-
vidual subjects, such as phase 1 safety,
pharmacokinetic, and even some epi-
demiology research, or when the risks
outweigh the potential benefits to indi-
vidual subjects.” This determination,
which Weijer™ calls a “risk-knowledge
calculus,” assesses whether the societal
benefits in terms of knowledge justify the
excess risks to individual subjects. De-
termination of when potential social ben-
efits outweigh risks to individual sub-
jects requires interpersonal comparisons
that are conceptually and practically
more difficult.”® However, policymak-
ers often are required to make these kind
of comparisons, for example when con-
sidering whether pollution and its at-
tendant harms to some people are worth
the potential benefits of higher employ-
ment and tax revenues to others. There
is no settled framework for how poten-
tial social benefits should be balanced
against individual risks. Indeed, the ap-
peal to a utilitarian approach of maxi-
mization, as in cost-benefit analysis, is
quite controversial both morally and be-
cause many risks and benefits of re-
search are not readily quantifiable on
commensurable scales.”®® Neverthe-
less, these comparisons are made,* and
regulations mandate that investigators
and IRBs make them with respect to
clinical research. When research risks
exceed potential medical benefits to in-
dividuals and the benefit of useful
knowledge to society, the clinical re-
search is not justitiable.

The requirement for a favorable risk-
benefit ratio embodies the principles of
nonmaleficence and beneficence, long
recognized as fundamental values of
clinical research.**"**" The principle of
nonmaleficence states that one ought not

to inflict harm on a person.” This justi-
fies the need to reasonably reduce the
risks associated with research. The prin-
ciple of beneficence “refers to a moral ob-
ligation to act for the benefit of oth-
ers.”” In clinical research, this translates
into the need to enhance the potential
benefits of the research for both indi-
vidual subjects and society.>***" Ensur-
ing that the benefits outweigh the risks
is required by the need to avoid the ex-
ploitation of subjects.***

Independent Review

Investigators inherently have mul-
tiple, legitimate interests—interests to
conduct high-quality research, com-
plete the research expeditiously, pro-
tect research subjects, obtain funding,
and advance their careers. These di-
verse interests can generate conflicts
that may unwittingly distort the judg-
ment of even well-intentioned investi-
gators regarding the design, conduct,
and analysis of research.®*® Wanting
to complete a study quickly may lead
to the use of questionable scientific
methods or readily available rather than
the most appropriate subjects. Inde-
pendent review by individuals unaffili-
ated with the clinical research helps
minimize the potential impact of such
conflicts of interest.*** For some re-
search with few or no risks, indepen-
dent review may be expedited, but for
much of clinical research, review should
be done by a full committee of indi-
viduals with a range of expertise who
have the authority to approve, amend,
or terminate a study.

Independent review of clinical re-
search is also important for social ac-
countability. Clinical research im-
poses risks on subjects for the benefit
of society. Independent review of a
study’s compliance with ethical require-
meents assures members of society that
people who enroll in trials will be
treated ethically and that some seg-
ments of society will not benefit from
the misuse of other human beings. Re-
view also assures people that if they en-
roll in clinical research, the trial is ethi-
cally designed and the risk-benefit ratio
is favorable.

In the United States, independent
evaluation of research projects occurs
through multiple groups including grant-
ing agencies, local IRBs, and data and
salety monitoring boards.**! In other
countries, independent review of clini-
cal research is conducted in other ways.

Informed Consent

Ofall requirements, none has received
as much explication as informed con-
Sen[‘2-‘l,ﬁ\f:10.30-32\35-38 "[‘he plll‘pose Of
informed consent is 2-fold: to ensure
that individuals control whether or not
they enroll in clinical research and par-
ticipate only when the research is con-
sistent with their values, interests, and
preferences 233032353929 T provide
informed consent, individuals must be
accurately informed of the purpose,
methods, risks, benefits, and alterna-
tives to the research; understand this
information and its bearing on their own
clinical situation; and make a volun-
tary and uncoerced decision whether
to participate.”* Each of these ele-
ments is necessary to ensure that indi-
viduals make rational and free deter-
minations of whether the research trial
is consonant with their interests.

Informed consent embodies the need
to respect persons and their autono-
mous decisions.**?* To enroll indi-
viduals in clinical research without their
authorization is to treat them merely as
ameans to purposes and ends they may
not endorse and deny them the oppor-
tunity to choose what projects they will
pursue.

Children and adults with dimin-
ished mental capacity who are unable
to make their own decisions about par-
ticipating in research nonetheless have
interests and values.** For instance, in-
dividuals rendered unconscious due to
head trauma or a stroke typically re-
tain the interests and values they had
just before the accident. Even individu-
als with severe Alzheimer disease re-
tain some interests, if only those re-
lated to personal dignity and physical
comfort. Showing respect for these non-
autonomons persons means EllS'llI'i]flg
that research participation is consis-
tent with their interests and values; this

©2000 American Medical Association. All rights reserved.
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usually entails empowering a proxy de-
cision maker to determine whether to
enroll the person in clinical research.
In making this decision, the proxy uses
the substituted judgment standard:
what research decision would the sub-
ject make if he or she could.?*!%

However, an individual's preferences
and values related to clinical research
may be unknown or unknowable, or, in
the case of children, the individual may
not have developed mature preferences
related to research. In such cases, re-
search proxies should choose the op-
tion that is in the individual’s best medi-
cal interests. There is controversy about
how much discretion proxies should
have in such circumstances, especially
given the inherent uncertainty of the risks
and potential benefits of research par-
ticipation.'®** The National Bioethics
Advisory Commission has urged that
proxies should exercise “great caution”
in making judgments about a subject’s
best interest regarding research.'™ Other
groups believe that proxies should have
more discretion,

In emergency settings that preclude
time for identifying and eliciting the
consent of a proxy decision maker, re-
search can proceed without either in-
formed consent or permission of proxy
decision makers when conducted un-
der strict guidelines.® Most impor-
tantly, there should be clinical equi-
poise—the absence of a consensus
regarding the comparative merits of the
interventions to be tested.”® In such a
case, the subject is not worse off by en-
rolling.

Respect for Potential

and Enrolled Subjects

Ethical requirements for clinical re-
search do not end when individuals
either sign the consent form and are
enrolled or refuse enrollment.'® Indi-
viduals must continue to be treated with
respect from the time they are ap-
proached—even if they refuse enroll-
ment—throughout their participation
and even after their participation ends.
Respecting potential and enrolled sub-
jects entails at least 5 different activi-
ties. First, since substantial informa-

©2000 American Medical Association. All rights reserved.
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tion will be collected about potential as
well as enrolled subjects, their privacy
must be respected by managing the in-
formation in accordance with confiden-
tiality rules. Second, respect includes
permitting subjects to change their mind,
to decide that the research does not
match their interests, and to withdraw
without penalty. Third, in the course of
clinical research new information about
the effect of the intervention or the sub-
ject’s clinical condition may be gained.
Respect requires that enrolled subjects
be provided with this new informa-
tion. For instance, when informed con-
sent documents are modified to in-
clude additional risks or benefits
discovered in the course of research, sub-
jects already enrolled should be in-
formed. Fourth, the welfare of subjects
should be carefully monitored through-
out their research participation. If sub-
jects experience adverse reactions, un-
toward events, or changes in clinical
status, they should be provided with ap-
propriate treatment and, when neces-
sary, removed from the study. Finally,
to recognize subjects’ contribution to
clinical research, there should be some
mechanism to inform them of what was
learned from the research.

For commentators used to thinking
about respect in terms of privacy and
confidentiality alone, these different ac-
tivities may seem a haphazard agglom-
eration of informed consent, confiden-
tiality, and other protections. In fact,
this requirement integrates into a co-
herent framework actions the common-
ality of which often goes unrecog-
nized. As such, it reminds investigators,
subjects, IRB members, and others that
respect for subjects requires the re-
spectful treatment of individuals who
choose not to enroll and the careful on-
going monitoring of those who do, in
addition to ensuring the privacy and
confidentiality of enrolled subjects. This
requirement emphasizes that the eth-
ics of clinical research do not end with
the signing of a consent document but
encompass the actual implementa-
tion, analysis, and dissemination of
research. Indeed, it suggests that al-
though “human subjects” is the pre-

vailing designation, the term subject
may not fully reflect appropriate re-
spect: human research participant or
partner may be more appropriate ter-
minology.

Respect for potential and enrolled sub-
jects is justified by multiple principles
including beneficence, nonmalefi-
cence, and respect for persons.’ Permit-
ting subjects to withdraw and provid-
ing them additional information learned
from the research are key aspects of re-
specting subject autonomy.**" Protect-
ing confidentiality and monitoring well-
being are motivated by respect for
persons, beneficence, and nonmalefi-
cence.’

ARE THESE ETHICAL
REQUIREMENTS NECESSARY
AND SUFFICIENT?

Value, validity, fair subject selection, fa-
vorable risk-benefit ratio, and respect for
subjects embody substantive ethical val-
ues. As such, they are all necessary: clini-
cal research that neglected or violated
any of these requirements would be un-
ethical. Conversely, independent re-
view and informed consent are proce-
dural requirements intended to
minimize the possibility of conflict of in-
terest, maximize the coincidence of the
research with subjects’ interests, and re-
spect their autonomy.* However, other
procedures may also achieve these re-
sults. For instance, evidence of an indi-
vidual's preferences regarding research
may be obtained from a research ad-
vance directive rather than the individu-
al's concurrent informed consent.'®
Given the existence of alternative pro-
cedures, informed consent require-
ments can be minimized, and, in some
circumslances, consent can even be
waived.”'®®* Research on emergency
life-saving interventions for subjects who
are unconscious or otherwise not men-
tally capable of consent and for whom
family or proxy consent is not immedi-
ately available may be conducted with-
out informed consent.*'*"1% Thus, all re-
quirements need to be satisfied, but they
may have to be adjusted and balanced
given the circumstances of different
types of research,
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Asinterpreted and elaborated for spe-
cific research protocols, the fulfillment
of each of these 7 requirements ensures
that research is socially valuable and sub-
jects are not exploited, that subjects are
treated fairly and with respect, and that
their interests are protected. As a result,
these requirements should be sufficient
to ensure that the vast majority of clini-
cal research is ethical ** While it may be
impossible to exclude the possibility that
additional requirements are needed in
rare cases, these 7 requirements are the
essential ones.

UNIVERSALITY
OF THE REQUIREMENTS

These 7 requirements for ethical clini-
cal research are also universal *>#!10
They are justified by ethical values that
are widely recognized and accepted and
in accordance with how reasonable
people would want to be treated.!1%11?
Indeed, these requirements are pre-
cisely the types of considerations that
would be invoked to justify clinical re-
search if it were challenged.

Like constitutional provisions and
amendments, these ethical require-
ments are general statements of value
that must be elaborated by traditions of
interpretation and that require practi-
cal interpretation and specification that
will inherently be context and culture
dependent."'*!" For instance, while in-
formed consent is meant to ensure that
research subjects are treated with re-
spect, what constitutes respect varies
from culture to culture."""'* In some
places, it will be necessary to elicit the
consent of elders before individual sub-
jects can be approached for informed
consent.'”” Similarly, who is consid-
ered vulnerable for the purposes of fair
subject selection criteria will vary by lo-
cale. While in the United States special
efforts are necessary to ensure that ra-
cial minorities are not just targeted for
research with high potential for risks,»™
in other places fair subject selection may
require special focus on religious groups.
Similarly, local traditions and eco-
nomic conditions will influence when
financial payments may constitute un-
due inducements. Also, whether re-

search has a favorable risk-benefit ratio
will depend on the underlying health
risks in a society. Research that is un-
acceptable in one society because its risks
outweigh the risks posed by the dis-
ease may have a favorable risk-benefit
ratio in another society where the risks
posed by the disease are significantly
greater. Adapting these requirements to
the identities, attachments, and cul-
tural traditions embedded in distinct cir-
cumstances neither constitutes moral
relativism nor undermines their univer-
sality*!12: doing so recognizes that
while ethical requirements embody uni-
versal values, the manner of specitying
these values inherently depends on the
particular context.''*'"

NECESSARY EXPERTISE

These ethical requirements emphasize
the type of training and skills neces-
sary for clinical investigators and those
conducting independent review (Table
2). Not only must clinical investigators
be skilled in the appropriate methods,
statistical tests, outcome measures, and
other scientific aspects of clinical trials,
they must have the training to appreci-
ate, affirm, and implement these ethi-
cal requirements, such as the capacity
and sensitivity to determine appropri-
ate subject selection criteria, evaluate
risk-benefit ratios, provide informa-
tion in an appropriate manner, and
implement confidentiality procedures.
Similarly, because independent review
of clinical research must assess its value,
validity, selection criteria, risk-benefit ra-
tios, informed consent process, and pro-
cedures for monitoring enrolled sub-
jects, the necessary skills must range
from scientific to ethical to lay knowl-
edge. Consequently, the independent
ethical review of research trials should
involve individuals with training in sci-
ence, statistics, ethics, and law, as well
as reflective citizens who understand so-
cial values, priorities, and the vulner-
ability and concerns of potential sub-
jects (Table 2).

ACTUAL CASES

Considering actual
how the requiremen

2708 JAMA, May 24/31, 2000—Vol 283, MNo. 20 (Reprinted)
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cal evaluation of clinical research. One
persistently controversial issue is the
use of placebo controls,'*'* A new class
of antiemetics, serotonin antagonists,
such as ondansetron hydrochloride and
granistron hydrochloride, were devel-
oped about 10 years ago. To evaluate
these drugs, investigators conducted
placebo-controlled trials randomizing
cancer patients receiving emetogenic
chemotherapy to either placebo or the
serotonin antagonists.'*!'®

In evaluating the ethics of this clini-
cal research, all requirements need to be
fulfilled, but 3 requirements seem par-
ticularly relevant: value, scientific valid-
ity, and risk-benefit ratio. There is no
doubt that the dominant antiemetic
therapies of the time, such as prochlor-
perazine, metoclopramide hydrochlo-
ride, and high-dose corticosteroids are
effective. However, they are not com-
pletely effective, especially for strongly
emetogenic chemotherapy such as plati-
num, and they have significant adverse
effects, especially dystonic reactions.
Alternative antiemetic therapies that
would be more effective and have fewer
adverse effects were viewed as desirable
and of value. However, there wasno value
in knowing whether the serotonin
antagonists were better than placebo in
controlling emesis, since placebo was not
the standard of care at the time of the
research."*® Even if the serotonin antago-
nists were shown to be more effective
than placebo, it would be a further issue
to evaluate their effectiveness and
adverse-event profile compared with the
extant interventions. Thus, a placebo-
controlled trial of the serotonin antago-
nists for chemotherapy-induced emesis
does not fulfill the value requirement.

Comparative studies evaluating the
difference between 2 active treat-
ments are common in cancer therapy
and valid as a study design.’*'® Some
argue that active-controlled studies are
scientifically more difficult to con-
duct than placebo-controlled trials.'?
However. anv ethicallv and scienrifi-
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placebo was not reasonable at the time
of the clinical research.'*** Indeed, co-
eval with the placebo-controlled stud-
ies were randomized controlled trials
with serotonin antagonists vs active an-
tiemetic therapy.'*®'*' Thus, a placebo-
controlled trial was not the only scien-
tifically valid method.

Those who supported the notion of
arandomized, placebo-controlled trial
of serotonin antagonists argued that
there was no serious risk from using a
placebo because emesis is a transitory
discomfort that results in no perma-
nent disability.!'*!?? However, emesis
is not pleasant. Indeed, the entire ra-
tionale for developing serotonin an-
tagonists is that chemotherapy-
induced emesis is a sufficiently serious
health problem that development and
use of effective interventions in clini-
cal practice are justifiable and desir-
able.!”> As one published report of a ran-
domized placebo-controlled trial of
ondansetron stated to justify the re-
search: “Uncontrolled nausea and vom-
iting [from chemotherapy] frequently
results in poor nutritional intake, meta-
bolic derangements, deterioration of
physical and mental condition, as well
as the possible rejection of potentially
beneficial treatment. Many patients are
more afraid of uncontrolled nausea and
vomiting than of alopecia.”'®

Furthermore, the placebo-con-
trolled trials for antiemetics includ-
ed“‘rescue’ medication if patients had
persistent nausea or vomiting.”** This
indicates both that there was an alter-
native standard treatment for chemo-
therapy-induced emesis and that eme-
sis was sufficiently harmful to require
intervention.'*15123124 Permitting pa-
tients to vomit while being adminis-
tered placebo causes them unneces-
sary harm.'*'*12* Thus, a placebo-
controlled trial of antiemetics for
chemotherapy-induced emesis does not
minimize harm in the context of good
clinical practices and so fails the favor-
able risk-benefit ratio when an avail-
able clinical intervention can partially
ameliorate some of the harm.'®

Importantly, the evaluation of these
placebo-controlled trials of antiemet-

©2000 American Medical Association. All rights reserved.
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ics did not need to address informed
consent to determine whether they were
ethical.'** Indeed, even if patients had
signed an informed consent docu-
ment that indicated they could be ran-
domized to placebo and that there were
alternative effective treatments, the pla-
cebo-controlled research on serotonin
antagonists would still be unethical.

Another controversial issue in-
volves research in developing coun-
tries.” 7% Recently, a rhesus rotavi-
rus tetravalent (RRV-TV) vaccine was
licensed in the United States after ran-
domized trials in developed countries
demonstrated a 49% to 68% efficacy in
preventing diarrhea and up to 90% ef-
ficacy in preventing severe cases of di-
arrhea !> 12" However, shortly after ap-
proval, the vaccine was withdrawn from
the US market because of a cluster of
cases of intussusception, representing
an approximately 1 in 10000 added risk
of this complication.'* Should random-
ized controlled trials of RRV-TV vac-
cine proceed as planned in developing
countries or wait for a new vaccine can-
didate to be developed? (C. Weijer, MD,
PhD, written communication, March
24, 2000) In evaluating the ethics of
these proposed trials, the require-
ments of value, scientific validity, fair
subject selection, and risk-benefit ra-
tio are particularly relevant.

Despite oral rehydration therapy, more
than 600000 children in developing
countries die annually from rotavirus di-
arrhea.'” In some countries, the death
rate from rotavirus is nearly 1 in 200.
Clearly, a rotavirus vaccine with even
80% efficacy that prevented more than
half a million deaths would be of great
value. Butis research using the RRV-TV
vaccine ethical when the risk of intus-
susception stopped its use in the United
States? The RRV-TV vaccine was the first
and only licensed rotavirus vaccine and
has already been administered to nearly
1 million children; potential alternative
rotavirus vaccines are still years away
from phase 3 research. Thus, given the
potential benefit of preventing deaths
from rotavirus in developing countries,
a trial of RRV-TV vaccine now—even if
a better vaccine becomes evaluable in a

few years—is worthwhile. There is value
to the research on the vaccine for devel-
oping countries only if there is reason-
able assurance children in the country
would be able to obtain it if it proved ef-
fective, '3

Vaccines effective in developed coun-
tries may or may not be as effective or
safe in developing countries. Host, vi-
ral, and environmental factors and sea-
sonality of the disease can alter the ef-
ficacy and safety profiles of a vaccine."
Thus, there is good scientific rationale
for determining whether the RRV-TV
vaccine can achieve sufficient levels of
protection against diarrhea with an ac-
ceptably low incidence of complica-
tions in children in developing coun-
tries. In this case, given the lack of an
established method of preventing ro-
tavirus infections in these countries, a
placebo-controlled trial would be valid.

Two factors suggest that, in the
RRV-TV vaccine study, subjects in de-
veloping countries are being selected for
reasons of science and not being ex-
ploited. First, the most appropriate sub-
jects for a rotavirus vaccine trial are in-
fants and children who have a high
incidence of rotavirus infection and who
experience significant morbidity and
mortality from the infection. In such a
population the efficacy of the vaccine
would be most apparent. Second, since
the RRV-TV vaccine has been with-
drawn from the US market, children in
developing countries are not being se-
lected to assume risks to evaluate a vac-
cine that will ultimately benefit chil-
dren in developed countries (Weijer,
written communication). As long as the
RRV-TV vaccine would be made avail-
able to the population recruited for the
study if proven safe and effective, chil-
dren in the developing countries are be-
ing selected appropriately,'>'>

The final element is evaluation of the
risk-benefit ratio. In the United States,
the RRV-TV vaccine posed a risk of in-
tussusception of about 1in 10000, while
rotavirus causes about 20 deaths annu-
ally or in fewer than 5 in 1 million chil-
dren. Thus, in developed countries the
risk-benefit ratio is not favorable—
1 death from rotavirus diarrhea pre-
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vented at the risk of 20 to 40 cases of in-
tussusception. Because of underlying dis-
ease burden, the risk-benefit ratio in
developing countries is much different.
If rotavirus causes the death of 1 in 200
children while the RRV-TV vaccine
causes intussusception in 1 in 10000
children, about 5¢ deaths from rotavi-
rus diarrhea are prevented for each case
of intussusception. Consequently, the
risk-benefit ratio of the RRV-TV vac-
cine is favorable for individual subjects
in developing countries while it is unfa-
vorable for subjects in developed coun-
tries. This difference in risk-benefit ra-
tios is a fundamental part of the
justification for conducting the re-
search on an RRV-TV vaccine in a de-
veloping country when it could not be
ethically conducted in a developed coun-
try (Weijer, written communication).
Obviously, to be ethical, randomized
controlled trials of an RRV-TV vaccine
would also have to adhere to the other
requirements—independent review, in-
formed consent, and respect for en-
rolled subjects.

CONCLUSION

These 7 requirements for considering the
ethics of clinical research provide a sys-
tematic framework to guide researchers
and IRBs in theirassessments of individual
clinical research protocols. Just as con-
stitutional rulings are rarely unanimous,
this framework will not necessarily en-
gender unanimous agreement on the eth-
ics of every clinical research study. Rea-
sonable disagreement results from 3
sources: differences of interpretations
of the requirements, of views about the
need for additional requirements, and of
application to specific studies. Neverthe-
less, this framework does provide the nec-
essary context for review bodies to gen-
erate traditions of interpretation, under-
stand disagreements, and highlight the
kinds of considerations that must be in-
voked to resolve them. Like a constitu-
tion, these requirements can be reinter-
preted, refined, and revised with changes
in science and experience. Yet these re-
quirements must all be considered and
met to ensure that clinical research—
wherever it is practiced—is ethical.

2710 JAMA, May 24/31, 2000—Vol 283, MNo. 20 (Reprinted)
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Long-acting analogs of GnRH (GnRHas) have been the gold-standard treatment of central precocious
puberty (CPP) worldwide and have an enviable track record of safety and efficacy. Recent years have
witnessed much growth in the availability of longer-acting and sustained-release forms of GnRHas.
Although all available agents appear promising, limited long-term follow-up and/or comparative data
are available. In this review, important issues pertaining to the treatment of children with CPP are
discussed. In addition to an assessment of the newer extended-release GnRHa formulations, a de-
lineation of factors essential in determining which children should be treated is offered. Outstanding
uncertainties in clinical management are highlighted and areas in need of future research identified.
Literature searches for this review were performed in PubMed and OVID, with a focus on English-
language publications using the terms “central precocious puberty” and “treatment.”

Copyright © 2019 Endocrine Society

This article has been published under the terms of the Creative Commons Attribution Non-
Commercial, No-Derivatives License (CC BY-NC-ND; https:/fereativecommons.org/licenses/by-ne-
nd/4.0/).

Freeform/Key Words: precocious puberty, treatment, GnRH analogs

Central precocious puberty (CPP) refers to early activation of the hypothalamic-pituitary-
gonadal (HPG) axis and occurs in 1 in 5000 to 10,000 children [1]. CPP is far more common
in girls, in whom it is usually idiopathic. Safe and effective treatment of CPP in the form of
long-acting GnRH analogs (GnRHas) has been available for many years [2].

The development of GnRHas was based on the recognition that sustained high concen-
trations of GnRH resulted in a paradoxical downregulation and subsequent suppression of
the HPG axis [3]. In the early 1980s, several different formulations of GnRHas were de-
veloped with different durations of action and routes of administration. Historically, the most
commonly used preparation in the United States for the treatment of CPP was monthly IM
depot leuprolide [4]. However, during the past decade or so, there has been a substantial
increase in the number of extended-release formulations of GnRHas, resulting in a broad
array of therapeutic options for patients and providers. These include 3-monthly (i.e., once
every 3 months) depot IM preparations, 6-monthly (i.e., once every 6 months) depot IM prep-
arations, and a subcutaneous implant that is marketed for annual use [5].

Although these longer-acting formulations are expected to improve compliance, the cost of
GnRHas developed for use in children has remained extremely high. While minimal com-
parative information about the extended-release options is available in the short term, how
they will stack up in contrast to monthly depot leuprolide regarding long-term safety and
efficacy. Despite the excellent track record achieved in the arena of pharmacologic treat-
ment of CPP, several notable queries remain about clinical management of affected chil-
dren. These include criteria for treatment, the role of psychological considerations, whether
brain MRI seanning should be mandatory, how therapy should be monitored, and when it should
be discontinued. This review discusses each of the extended-release GnRHa formulations

Abbreviations: CNS, central nervous system; CPP, central precocious puberty; GnRHa, GnRH analog; HPG, hypothalamic-pituitary-
gonadal.
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currently in the therapeutic armamentarium, describes areas of uncertainly in clinical
management, and highlights unanswered questions and future directions.

1. Extended-Release GnRHa Preparations
A. Three-Monthly Depot GnRHas

Although 3-monthly depot GnRHas have been used in Europe for the treatment of CPP for
many years [6], the first US Food and Drug Administration approval of a 3-monthly form of
depot leuprolide for pediatric use occurred in 2011. While clinical indices of pubertal sup-
pression have been reassuring, the 11.25-mg 3-monthly dose resulted in <100% HPG-axis
suppression in several studies. These have included trials investigating 1- vs 3-monthly depot
leuprolide [7, 8], a 3-year study of two different doses of depot leuprolide [9], and a meta-
analysis of 3-monthly triptorelin for 1 year [10]. In contrast, one small retrospective study
found no differences in adult height between girls treated with monthly vs 3-monthly
triptorelin at the 11.25-mg dose [11]. Longer and larger-scale follow-up studies are needed to
determine if there are meaningful discrepancies in clinical outcomes resulting from different
doses of 3-monthly GnRHas as compared with monthly treatment.

B. Six-Monthly Depot GnRHas

A 6-monthly form of depot triptorelin was approved in 2017 by the US Food and Drug
Administration for use in CPP. This approval was based on findings from an international,
multicenter study conducted in 44 patients [12]. Appropriate HPG-axis suppression was
noted in 93% of the subjects at 6 months and in 97.7% at 12 months. As with 3-monthly
preparations, parameters indicating efficacy in terms of pubertal progression were favorable.
However, given the limited amount of information available, no firm conclusions can be made
yet about 6-monthly depot GnRHas. Trials investigating additional 6-monthly preparations
besides triptorelin are underway.

C. Subcutaneous Histrelin Implant

A subcutaneous implant containing 50 mg of the potent GnRHa histrelin has been available
for the treatment of CPP since 2007. Constructed of a soft hydrogel, the device releases
histrelin at a rate of ~65 pg/d and results in profound HPG-axis suppression within 1 month
[13]. The implant is typically inserted in the upper inner arm using local anesthesia in most
cases [14]. After 5 years of treatment, predicted adult heights in children naive to treatment
increased by 9 to 10 em [15]. Although marketed for annual use, the recognition that a single
implant lasts at least 2 years has the potential to decrease costs and numbers of surgical
procedures in children treated with this modality [16]. Routes of administration, available
doses, and duration of action of each of the extended-release GnRHa preparations available
for use in the United States are summarized in Table 1.

Table 1. Extended-Release Preparations of GnRH Analogs Available in the United States

Route of Available Duration
Generic Name Brand Name (Manufacturer) Administration Doses (mg) of Action
3-Monthly leuprolide Lupron Depot-PED 3 mo M 11.25, 30 3 mo
(AbbVie, Chicago, IL)
6-Monthly triptorelin = Triptodur (Arbor Pharmaceuticals, M 22.5 6 mo
Atlanta, GA)
Hiztrelin implant Supprelin LA (Endo Pharmaceuticals, Subcutaneous 50 =2y
Malvern, PA) implant
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2, Safety of GnRHas

GnRHas have an admirable safety profile. The most commonly reported adverse events are
injection-site reactions which are typically mild and self-limited. However, sterile abscess
formation has been reported in the setting of IM injections [17] and the histrelin implant [18].
The most problematic issue encountered with the histrelin implant is a propensity for the
device to fracture during explanation, which in rare cases has necessitated ultrasound
guidance to remove remaining fragments [19]. During treatment, growth velocity can
significantly decline, particularly in patients with a markedly advanced bone age. This may
necessitate addition of adjunctive treatment in the form of GH or oxandrolone [20]. Although
some children may experience weight gain while on therapy, the preponderance of evidence
suggests that GnRHas do not have a negative effect on body mass index in patients being
treated for CPP [21, 22]. Bone mineral density is typically increased for age at diagnosis and
progressively decreases during GnRHa treatment. However, follow-up of patients several
vears after cessation of therapy reveals bone mineral accrual to be within the normal range
compared with population norms [23].

3. Criteria for Treatment

The main goal of treatment in children with CPP is the preservation of height potential.
Although this sounds straightforward, any consideration of height outcomes must ac-
knowledge several limitations. One is that no randomized controlled studies examining the
effect of treatment vs no treatment on height in CPP have ever been conducted, to this
author’s knowledge. Another is that outcome in terms of height is generally based on the
difference between predicted adult height at diagnosis and ultimate adult height at the end of
treatment [24-28]. By definition, height predictions are based on bone-age radiographs,
which are highly imprecise and subject to substantial variability in interpretation. In ad-
dition, bone ages typically over-predict height in CPP [29]. Thus, it is very difficult to ac-
curately predict height outcome for any individual child. In addition to the caveats already
mentioned, the degree of height gained also depends on multiple factors, including chro-
nological age, pubertal stage, skeletal maturation, and tempo of pubertal development. It has
long been recognized that a subset of children with CPP have a slowly progressive form of
early puberty that does not benefit from intervention in terms of adult height [30]. The
challenge lies in identifying which patients will ultimately belong in this category as com-
pared with those who will lose a substantial degree of height potential without treatment.
Therefore, a period of observation of ~6 months has been recommended unless puberty is
quite advanced (Tanner stage =3 breast development in girls) at initial presentation [31].
Paradoxically, the suggestion to wait for some time before initiating therapy is in direct
contradiction to the observation that the benefit gained in terms of height is inversely
proportional to the age at which treatment 1s started. Girls in whom GnRHa therapy is
initiated at age =6 years derive the greatest benefit from intervention, whereas those who are
treated at between 6 and 8 years have a variable outcome [32, 33]. In contrast, no increase in
adult height is seen in girls who are treated after age 8 years [34, 35]. Despite broad ac-
knowledgment of a lack of increase in adult stature in girls treated when they are older than 8
years, GnRHa treatment continues to be initiated in many children who are well above this
age threshold [36]. This likely reflects parental anxiety regarding impending menses as well
as effective marketing by the producers of GnRHas. Insufficient data regarding boys with
CPP have hampered the establishment of analogous age cutoffs for treatment efficacy in boys.
The other concern often used as a rationale for treatment is negative psychosocial conse-
quences of precocious puberty, particularly in girls. Because of conflicting conclusions in the
medical literature in this area, no clear consensus regarding the risk of psychopathology in
children with CPP exists [37]. Although some studies have indicated increased stress and
anxiety in girls with CPP [38, 39], others have found no differences in psychological func-
tioning as compared with control subjects [40, 41]. This is an area in which more research is
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definitely needed. Table 2 summarizes the results of several studies reporting adult height
outcomes in girls treated for CPP.

4. Controversies in Management of CPP

A. Need for Brain MRI

Once a diagnosis of CPP has been made, clinicians are faced with the decision of whether to
order a brain MRI. This decision only pertains to girls, because the much higher rate of
intraeranial pathology mandates central nervous system (CNS) imaging in all boys with CPP.
It has been suggested that brain MRI scanning may not be necessary in girls older than age
6 years who have no neurologic symptoms [42]. However, others have advocated for routine
brain MRIs regardless of age, because of the finding of CNS abnormalities in girls with CPP
who are older than age 6 years [43]. Potential consequences of unnecessary MRIs include cost,
parental anxiety, and need for repeated imaging when incidental findings are uncovered. A
meta-analysis of MRI findings in children with CPP revealed a total prevalence of CNS
lesions of 9%, which decreased to 7% when only those possibility related to early puberty were
included [44]. Notably, however, only 1.6% of these required intervention, because the vast
majority were hypothalamic hamartomas which respond to medical therapy. Given that a
small risk of important CNS abnormalities does exist, it is unlikely that the controversy
surrounding this aspect of management will be resolved any time soon, For now, the rec-
ommendation is to discuss the pros and cons of MRI scanning with parents and allow them to
participate in the decision of whether or not to pursue this test [45].

In children with a family history of CPP, genetic testing for an MKRN3 mutation, the most
common monogenetic cause of precocious puberty, will likely supersede CNS imaging,
rendering this issue moot in many cases [46)]. A second genetic etiology underlying familial
CPP is deletions in DLK1, which encodes for Delta-Like 1 Homolog [47]. Both MKRN& and
DLK1 are maternally imprinted genes that are expressed only from the paternal allele.
Thus, a family history of CPP on the father’s side should increase the index of suspicion for a

Table 2. Examples of Studies Reporting Adult Height in Girls Treated With a GnRHa for CPP

Modality Used and Adult Height Height Increase
Year of No. of Girls  Duration of GnRH Achieved, Above Predicted

First Author Publication Participating Treatment® Mean = SD (em) at Baseline (cm)
Heger [24] 1999 50 Depot triptorelin 160.6 = 8.0 5.7

44+ 21y
Antoniazzi [25] 2000 7l Depot triptorelin, 154.4 = 5.6 2-7

buserelin nasal
spray 16-56 mo

Lazar [32] 2007 115 Depot decapeptyl 160.35 = 5.05 5
2,848y

Pasquino [26] 2008 87 Depot triptorelin 159.8 = 5.3 5.1
42t 16y

Nabhan [27] 2009 26 Depot leuprolide 163 = 7.6 4.5
3621y

Magiakou [22] 2010 33 Depot triptorelin 158.5 6.95
2.7y

Poomthavorn [21] 2011 47 Depot leuprolide or 158.6 £ 5.2 4.7
triptorelin
3415y

Bertelloni [11] 2015 25 Depot triptorelin, 158.25 = 5.8 3
306 09y

Lee [28] 2018 84 Depot leuprolide 160.1 = 5 4
2.98 + 0.73 y

“Duration data reported as mean = SD or as a range.
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mutation in one of these genes. Other genetic causes of CPP include activating mutations in
kisspeptin and its receptor, KISSIR [48, 49]. However, each of these has been described as
causing CPP in only a single patient thus far [50].

B. Monitoring of Treatment

There is no systematic strategy for monitoring whether adequate suppression of the HPG axis
has been achieved in children being treated for CPP [51]. Although there is unanimity re-
garding the value of auxologic indices such as growth velocity, Tanner staging, and skeletal
maturation, no agreement exists on the need for biochemical measures of treatment efficacy
[52]. In fact, unexpected pitfalls are sometimes encountered when assumptions are made
about hormonal studies in CPP. A case in point is the use of random ultrasensitive LH
concentrations, which are helpful in the diagnosis of CPP and were postulated to adequately
reflect HPG-axis suppression during treatment. Unexpectedly, random ultrasensitive LH
values frequently remain in the pubertal range in children receiving GnRHa therapy that
otherwise provides adequate HPG-axis suppression, and therefore these values can be
misleading [53, 54]. Given the lack of evidence for any association between biochemical
monitoring and adult height, it is reasonable to forgo any routine blood testing in children
being treated for CPP. If treatment failure is suspected on clinical grounds, a GnRHa
stimulation test is recommended.

C. Discontinuation of Therapy

A final area of uncertainty in the management of CPP relates to the optimal age of dis-
continuation of treatment. There are essentially no studies in which age at treatment ces-
sation has been standardized. However, cumulative evidence suggests that optimal height
gains are realized when treatment is stopped at a bone age of ~12 years in girls and ~13 years
in boys [37, 55, 56]. Regardless, the decision of when to halt therapy is individualized and
incorporates numerous patient-specific characteristics including absolute and predicted
height, chronological age, psychosocial factors, pubertal stage, and family preferences.

D. Gonadal Function After GnRHa Therapy

Information regarding long-term outcomes of patients treated with GnRHas with respect to
gonadal function are reassuring. Unsurprisingly, the vast majority of existing data pertain
only to women. Menstrual cycles are reported to be normal with respect to duration and
timing, and mean ovarian volumes similar to those in the general population. There have
been no perceived health consequences to offspring of mothers who were treated with
GnRHas and no increased need for assisted reproductive technology [57, 58]. Limited follow-
up in adolescent hoys previously treated with a GnRHa for CPP reveals similarly normal
testicular function and sperm counts within the normal range [59], although more data in
men are needed.

5. Conclusion

The therapeutic armamentarium for the treatment of children with CPP has rapidly ex-
panded, resulting in the availability of several newer extended-release GnRHa formulations.
Although the efficacy and safety of these longer-acting agents are not expected to diverge
from historically used preparations, only a modicum of information regarding some of them is
available. Likewise, a lack of head-to-head comparison data renders it impossible to de-
termine whether any relative superiority among these different treatment options exists.
Despite the highly favorable treatment profile of CPP in general, there are several unresolved
questions pertaining to clinical management of affected children. Areas particularly in need
of additional research include psychological sequelae of CPP and height outcomes in hoys.
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Efforts aimed at determining the optimal strategy for monitoring treatment and time for

discontinuation of GnRHa therapy are also needed.
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Cross-Sex Hormone Treatment and Psychobiological
Changes in Transsexual Persons: Two-Year
Follow-Up Data

Alessandra D. Fisher, Giovanni Castellini, Jiska Ristori, Helen Casale,
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Sciences University of Florence (D.D.), 50121 Florence, ltaly; and Gender Identity Development Service
{M.Mo.), Hospital S. Camillo-Forlanini, 00152 Rome, Italy

Context: To date, there are few studies investigating the impact of body changes induced by cross-sex
hormonal treatment (CHT) on psychobiological well-being in gender-dysphoric persons (GDs).

Objective: The objective of the study was to assess whether CHT-related body changes affect
psychobiological well-being in GDs.

Methods: A consecutive series of 359 GDs was considered for a cross-sectional section of the study.
In addition, 54 GDs were studied in a 2-year follow-up. A physical examination was performed,
including body mass index, waist circumference, and hair distribution. We also evaluated breast
development and testis volume in male to female subjects and clitoris length in female to male.
Subjects were asked to complete several psychometric measures for the assessment of body un-
easiness, GD, and psychopathology levels. The evaluation was repeated 2 years prospectively.

Results: The following results were found: 1) GDs undergoing CHT reported significantly lower
subjective levels of GD, body uneasiness, and depressive symptoms as compared with those with-
out; 2) CHT-induced body modifications were significantly associated with a better psychological
adjustment; 3) during CHT, GDs reported a significant reduction of general psychopathology,
depressive symptoms, and subjective GD, whereas social and legal indicators of GD showed a
significant increase across time; and 4) among body changes induced by CHT, only breast devel-
opment and increased body mass index had a significant impact on psychopathology reduction
across time in male to female subjects and female to male subjects, respectively.

Conclusions: The aforementioned results support the efficacy of CHT intervention in improving
subjective perception of one’s own body, which was partially associated with objective changes.
(J Clin Endocrinol Metab 101: 4260-4269, 2016)
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ender dysphoria (GD) is characterized by a marked
G incongruence between one’s experienced/expressed
gender and the assigned one, associated with clinically
significant distress or impairment in social, occupational,
or other important areas of functioning (1). Because GD
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can occur with different levels of intensity, a flexible ap-
proach in treatment should be offered (2-5).

Regarding interventions aimed at reducing the dis-
crepancy between body and gender identity, a medical
approach should include cross-sex hormonal treatment

Abbreviations: ANCOVA, analysis of covariance; BDI, Beck Depression Inventory; BMI, body
mas index; BUT, Body Uneasiness Test; CHT, cross-sex hormonal treatment; FG, Ferriman
and Gallwey, GIDYQ-AA, Gender Identity/Gender Dysphoria questionnaire; Fth, female to
male; GO, gender dysphoria; GRS, genital reassignment surgery; GSI, global severity index;

MR, male to ferale; SCL-90-R, Symptomm Checklist o
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(CHT) alone or together with genital reassignment surgery
(GRS) (2).

To date, most studies have focused on the positive ef-
fects of GRS on mental and sexual health and satisfaction
(6-13}. Only recently have studies evaluated the potential
benefits derived from CHT alone on psychological well-
being (4, 14-17). A meta-analysis on sex reassignment
shows that CHT alone reduces GD and improves quality
oflife and psychological and psychosocial well-being (18).
More recently, other studies have shown similar results,
reporting that CHT is associated with a better quality of
life (19, 20), reduction of psychiatric comorbidity (15,21),
lower social distress (21), less body dissatisfaction (4}, and
an improved sex life (14).

However, among the aforementioned studies, only one
(15) has prospectively analyzed psychiatric comorbidity in
those with GD as a function of CHT, with a 12-month
follow-up, with all the others being derived from cross-
sectional evaluation. Furthermore, to date, there are no
longitudinal studies that highlight a direct connection of
CHT with body dissatisfaction and GD levels.

Considering that, for ethical issues, it is not possible to
perform a randomized, placebo-controlled study (with a
no-CHT control group), we performed a double-design
study with a cross-sectional comparison between GD per-
sons (GDs) vs no CHT at baseline and a prospective in-
tervention study on the effect of CHT across time.

Materials and Methods

Aims

According to the aforementioned design, the main aims of the
present study were to evaluate the following: 1) the differences in
terms of psychological well-being between persons with vs no
CHT (cross-sectional study); 2) whether gender-related body
features may correlate with psychopathology (cross-sectional
study); 3} the psychobiological effect of CHT over time (pro-
spective study); and 4) the impact of different body changes in
psychopathology modification over time (prospective study).

Design of the study

All subjects included were diagnosed with GD according to
the criteria of the Diagnostic and Statistical Manual of Mental
Disorders, fifth edition (1), as specified below. Two different
studies were performed based on the reported previous CHT.

Cross-sectional study

Participants

Subjects referring for the first time to the center for GD as-
sistance at the University of Florence were enrolled in the cross-
sectional study, provided they met the following inclusion cri-
teria: age older than 18 years and diagnosis of GD based on
formal psychiatric classification criteria and performed through

press.endocrine.org/journal/jcem 4261

several sessions with two different mental health professionals
specialized in GD.

The exclusion criteria were as follows: GRS performed; illit-
eracy; mental retardation; and disorder of sexual development

A total of 178 subjects were excluded from the initial sample
because of the following reasons: changes in CHT prior to the
study {n = 53), mental retardation (n = 1), dropout during as-
sessment (n = 23), completed GRS (n = 78), disorder of sexual
development (n = 3), or absence of GD diagnosis {three had
internalized homophobia, seven transvestite fetishism, three per-
sonality disorder, and seven had gender nonconformity diagno-
sis). The selected sample included 359 participants, of which 140
{39.0%) were female to male {FtM) and 219 (61.0%) male to
female (MtF). Supplemental Figure 1 reports the details of the
participants in a flow chart.

Prospective study

Participants

A subsample of patients enrolled in the cross-sectional study,
referring to the center for GD assistance at the University of
Florence from September 2012 to August 2015, were enrolled in
the prospective study (Supplemental Figure 1), provided they met
the following inclusion criteria: a request for GRS at the time of
inclusion and a request to start CHT.

The use at any point in life of CHT and augmentation mam-
moplasty were considered the exclusion criteria for the prospec-
tive analysis.

A total of 54 participants were included before CHT startand
evaluated at 3 (T1), 6 {T2), 12 (T3), and 24 months {T4) after
CHT prescription. Of the included sample, 28 {51.9%) were
MtFs and 26 {48.1%) FtMs. All MtFs received oral cyproterone
acetate (50 mg) combined with oral estradiol valerate (66.7%) or
transdermal estradiol (33.3%). All FtMs received testosterone
undecanoate 1000 mg im, with the first injection repeated after
6 weeks, and then after 12 weeks. The injection interval was
adjusted (normally between 10-14 wk) based on serum T levels
with the aim of obtaining hormone levels in the normal reference
range for males. All patients received standardized professional
mental health support every 3 months.

Measures

Sociodemographic data

Subjects reported their sociodemographic information and
previous cosmetic surgery interventions. Information was also
collected regarding estrogen and/or antiandrogen treatment and
patients’ gender role,

Anthropometric measures

Anthropometric measurements were made by expert endo-
crinologists using standard calibrated instruments. In particular,
patients underwent a complete physical examination, with mea-
surement of height, weight, waist, and body mass index (BMI).
Testis volume in MtFs was evaluated using a Prader orchidom-
eter (22). Breast development during the CHT in MtFs was as-
sessed according to Tanner staging (5). The degree of hair growth
was assessed by the same endocrinologist (A.D.F.} according to
the modified Ferriman and Gallwey (FG) scoring system {23).
The score was then adjusted in MtFs by asking the patient to
describe medium hair density during the last 2 weeks before
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depilation or waxing. Total stretched clitoral length was mea-
sured as the distance from the tip of the glans to the point at the
symphysis pubis at which the crura are thought to insert, thus
including the clitoral body and glans (24).

Blood samples were drawn in the morning for the determi-
nation of glutamic-oxaloacetic transaminase and glutamic-py-
ruvate transaminase and were measured in a subsample of pa-
tients included in the cross-sectional study using routine clinical
chemistry methods.

Psychometric evaluations

In addition, patients were asked to complete several psycho-
metric tests, such as the Body Uneasiness Test (BUT) (25}, the
Symptom Checklist 90 revised (SCL-90-R) (26), the Gender
Identity/Gender Dysphoria questionnaire (GIDYQ-AA) (27),
and the Beck Depression Inventory (BDI) II {28).

A description of the aforementioned questionnaires has been
reported in Supplemental Table 2.

Finally, physical (breast development, BMI, FG score, testis
volume) and psychological (BUT-global severity index [GSI|)
change ratios were calculated dividing the difference of score at
T4 and TO by the score at TO.

The study protocol was approved by the institution’s ethics
committee. All the patients have provided their written informed
consent to participate to the study

Statistical analyses

Continuous variables were reported as mean * SD, whereas
categorical variables were reported as a percentage. For the
assessment of between-group differences (CHT vs no-CHT
groups), a ¥* and an independent measures ¢ test were applied for
categorical and continuous variables, respectively. Differences
between groups were evaluated in a multivariate model {adjust-
ing for relevant clinical confounders) by means of an analysis of
covariance (ANCOVA). Linear regression analyses were per-
formed to assess the associations of continuous clinical variables.
Linear mixed models (ANOVA mixed model with random in-
tercept) were adopted for longitudinal data. In particular, these
models were used to study the variation (time effect) of clinical
variables within different time points. Paired-sample ¢ tests were
adopted to evaluate differences from one time point to another.

Results

Cross-sectional study

Sociodemographic and clinical characteristics of the
cross-sectional sample according to CHT

Individuals from the CHT group (n = 167) were sig-
nificantly older than in the no-CHT (n = 192; age =SD
33.90 +9.19and 29.11 = 9.28 y, respectively; t = —4.76,
P =.0001).

On average, MtFs (n = 125) and FtMs (n = 42) re-
ported 1331 (31; 13 445) and 323 (33; 1095) days of
hormone therapy, respectively.

Regarding the type of CHT, in the FtM group, 76.2%
(n = 32) were using parenteral testosterone enanthate,
33.3% (n = 14) parenteral testosterone undecanoate, and

J Clin Endocrinol Metab, Novermnber 2016, 101(11):4260-4269

33.3% (n = 14) transdermal testosterone. For the MtF
group, 44.0% (n = 55) was using oral estradiol valerate,
26.4% (n = 33) oral ethinyl estradiol, 28 % (n = 35) trans-
dermal estradiol hemihydrate, 19.2% (n = 24) estradiol
gel, 3.2% (n = 4) oral finasteride, 4.0% (n = 5) oral
dutasteride, 78.4% (n = 98) oral cyproterone acetate, and
1.6% (n = 2) oral spironolactone.

For eight MtFs and three FtMs in the CHT group, we
did not have information on the type of treatment.

It should be noted that self-medication was often the
reason for the mixed CHT profile of some subjects (eg,
more than one type of estrogen formulation at the same
time), as previously reported (4).

BMI was 23 = 4.02 and 24.4 = 3.61 kg/m?, respec-
tively, for MtFs and FtMs. Moreover, 54.8% of MtFs and
12.8% of FtMs reported any kind of cosmetic surgery.

For those patients with available information on liver
function (n = 103), no significant differences were found
in transaminase levels between CHT and no-CHT per-
sons, in both MtFs and FtMs (see Supplemental Table 3).

Differences in terms of psychological well-being
between persons with vs without CHT

Table 1 reports psychological characteristics of both
groups and their differences in an age-, gender role-, and
cosmetic surgery-adjusted ANCOVA models.

Considering depressive symptoms in FtMs, BDI-II lev-
els were significantly lower in the CHT vs no-CHT group.
For M(Fs, this figure does not reach statistical difference
(9.41 £ 7.91and 7.31 = 8.55 inno-CHT and CHT FtMs,
respectively; P = .027). In addition, significantly lower
levels of body uneasiness were observed in the CHT group
in both genders, as compared with no-CHT. Regarding
the GIDYQ-AA total score, CHT individuals showed sig-
nificantly higher levels of global GD. However, when
GIDYQ-AA subscales were considered in MtFs, the sub-
jective GD was significantly higher in the CHT sample vs
no-CHT. An opposite figure was found in the CHT group
vs no-CHT for legal and social GDs, which were signifi-
cantly lower, respectively, in FtMs and MtFs.

Psychopathological correlates of gender-related
body features

Considering MtFs, after adjustment for the aforemen-
tioned confounders (age, cosmetic surgery, and gender
role} and for BMI, the FG score was significantly associ-
ated with higher levels of subjective GD (GIDYQ-AA, B =
—0.334, P = .049, Figure 1A}, body uneasiness (BUT-GSI,
B = .445, P = .002, Figure 1B), and with a tendency of
increased psychopathology (SCL-GSI, B=.292, P = .058,
Figure 1C). In addition, considering the BUT subscales,
hair growth (FG score) was significantly associated with

PLAINTIFFS006655

£20¢ ludy g uo 1senB Ag 000G9LZ/092 /| L/LOL/R0INE/Bs]Wes dno-olLepESE)/SaY W) pepeojuMag



Case 4:22-cv-00325-RH-MAF Document 179-13 Filed 04/27/23 Page 4 of 10

doi: 10.1210/c.2016-1276 press.endocrine.org/journal/jcem 4263

Table 1. Summary of Estimated Means and SEs for MtF and FtM Participants by CHT Group, Including Results for
Differences Tested With ANCOVA, Adjusted for All OQutcome Variables
FtMs MtFs
Adjusted Adjusted Adjusted Adjusted
No CHT CHT D Value PValue No CHT CHT D Value P Value

SCL-90-R 052 +044 048 =047 007 £009 43 053005 045008 007009 .50
GSI

BUT-GSI 234009 1.80x=014 053+017 .02 242091 169101 053x017 <.001

BDI-II 717 £6.97 308332 403+206 .05 9417981 731 =855 186167 .27

GIDYQ-AA 219036 210=027 011 =013 .01 228034 226=049 001 =0.093 <=.001
global score

GIDYQ- 199035 220=031 020=x013 12 199041 229049 029=010 .01
subjective
indicator

GIDYQ- 270%+055 237+£032 034+0.19 .08 287064 241 =050 037013 .01
social
indicator

GIDYQ- 25090 156*=088 003=x033 .01 261101 238=124 013x025 57
sociolegal
indicator

GIDYQ- 136 £0.7 114 +x0.20 022021 .31 147 =071 157 =103 010x020 .60
somatic
indicator

D, Difference.

body image avoidance (BUT-Avoidance, B = 475, P = .006;3=.385,P=.04;3=.358,P=.007; 3=.358,P =

.001), body image concerns (BUT-Body image concerns,
B =.404, P = .006), and estrangement feelings toward the
body (BUT-Depersonalization, 8 = .327,P = .027). When
different body parts were analyzed, hair representation in
lip, chin, upper abdomen, arms, and leg were positively
associated with BUT-GSI (3 =.38,P = .01; 3=.396,P =

.007, respectively). Furthermore, FG scores for chest, leg,
and upper abdomen were negatively associated with sub-
jective GIDYQ-AA (B= —.375,P=.032; 8= —.434,P =
.007; B = —.370, P = .032, respectively). When patients
who had undergone augmentation mammoplasty were
excluded, breast development was negatively associated
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Figure 1. Associations between psychological (GIDYQ-AA, BUT-GSI, and SCL-90 R) and physical (FG score, Tanner stage, and medium testis

volume) features in MtFs (panels A—E) and FtMs (panel F).
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with global body uneasiness (BUT-GSI, 8 = —.304, P =
.003, Figure 1D), weight phobia (8 = —.297, P = .044),
body image concerns (BUT-Body image concerns, B =
—.340, P = .017), body avoidance (BUT-Avoidance, 8 =
—.275, P = .05), and depersonalization (B = —.240, P =
.04). Moreover, mean testis volume (Prader orchidom-
eter) was negatively associated with a subjective GD (B =
—.361, P = .029, Figure 1), suggesting that smaller testes
are associated with lower levels of GD, as subjectively
perceived. Finally, we found no correlation between T
levels and testis volume (3 = .220 P = .129),as well as
between T levels and subjective GD (8 = —.004, P =
.990).

Considering FtMs, after adjustment for confounders
(age, BMI, cosmetic surgery, and gender role), the FG
score was associated with lower levels of subjective GD
(GIDYQ-AA, B = .554, P = .035, Figure 1F).

Follow-up data

Psychobiological effect of CHT over time

In the sample enrolled in the longitudinal survey, av-
erage age at baseline for MtFs and FtMs resulted statisti-
cally different (t = —2.26, P = .03), being 32.52 + 11.06
and 26.32 = 7.29 years, respectively.

General psychopathology

Over time, both groups showed a significant reduction in
SCL-GSI (time effect FtMs: 8 = —.06, P = .01; MtFs: 8 =
—.08, P = .001), with a higher effect in MiFs (group by time
interaction: F = 9.50; P < .001). Whereas MtFs showed a
significant reduction in SCL-GSI at all time points {all P <
.01), FtMs had a significant reduction only at T3 (t = 2.45,
P = .022) and T4 (t = 3.40, P = .002) (Figure 2A).

Depressive symptoms

In addition, depressive symptoms according to BDI-II
showed a significant reduction in both groups (time effect
FtMs: = —1.31, P < .001; MtFs: = —1.41, P < .001),
with a higher effect in MtFs {group by time interaction:
F = 26.67; P < .001, Figure 2B).

Body uneasiness levels

A significant reduction of general body uneasiness was
also found (time effect FtMs: b = —.24, P = .001; MtFs:
b = —.24, P < .001), with a higher effect in MtFs (F =
19.70; P < .001, Figure 2C).

GD levels

GD levels (GIDYQ-AA} showed a significant change
over time in both groups (time effect FtMs: 8 = —.05, P =
.001; MtFs: B = —.06, P < .001, Figure 3A), without
differences between them (F = 1.39; P = .23). In partic-
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Figure 2. SCL-90 R-GSI (A}, BDI (B}, and BUT-GSI {C) scores at 0, 3, 6,
12, and 24 months of CHT in FtMs and MtFs (dark and gray lines,
respectively). *, P << .05, **, P < .01, ***, P < .001 across time vs
time 0 in FtM and MtF groups, respectively.
ular, GIDYQ-AA total score significantly increased at T1
and subsequently decreased at T2, T3, and T4. When
GIDYQ-AA subscales were considered, a different pattern
was found for subjective GD with respect to social and
sociolegal ones (Figure 3, B-D). In particular, a significant
decrease of subjective GD and a concurrent increase of GD
related to social and sociolegal presentation were found
according to months of treatment (all P < .05).
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Figure 3. GIDYQ-AA total score {A), and GIDYQ-AA subjective, social, and sociolegal subscales (B-D, respectively} at 0, 3, 6, 12, and 24 months
of CHT in FtMs and MtFs {dark and gray lines, respectively). *, P < .05, **, P < .01, ***, P < .001 across time vs time 0 in FtM and MtF groups,

respectively.

Body modifications

Regarding body changes in FtMs, BMI showed a sig-
nificant increase from baseline at T1 (t = —3.99, P =
.001), with a further increase as a function of CHT length
(all P < .05, Table 2), whereas waist circumference sig-
nificantly increased only at T4 vs TO {t = —3.20, P =
.004). Considering genitals, clitoris length showed a
marked increase from baseline at T1 (t = —9.73, P <
.0001), with a further, smooth increase according to CHT
duration (between TO vs T2, TO vs T3, and TO vs T4, all
P < .001). Finally, the FG score showed a significant in-
crease at T1 (t = —2.91, P < .0001), with further signif-
icant modification during follow-up (between TO vs T2,
TO vs T3, and TO vs T4, all P < .0001).

Considering MtFs, BMI and waist showed a significant
increase as a function of CHT length {all P < .05, Table 2).
As expected, the FG score showed a significant reduction
from baseline at T1 (t = 2.55, P = .02}, with a further

significant modification during the following months of
treatment (all P << .0001). In particular, a medium score
lower than 8 was observed only after 24 months of CHT
(t =9.42, P < .0001 vs TO, see Table 2).

Regarding testis volume, we observed a significant re-
duction from baseline at T1 (t = 7.78, P < .0001), with a
further significant reduction during follow-up (all P <
.001, Table 2). In addition, breast development showed a
significant increase at T1 (F = 273.6, P < .0001) and a
stepwise further modification according to CHT length
(all P < .0001 at ANCOVA, Figure 4).

Impact of body changes on psychopathology over
time

Males to females
In MtFs, when variations in all body parameters po-
tentially affecting BUT (breast development, BMI, FG
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Table 2. Body Changes at Baseline and 3, 6, 12, and 24 Months of CHT, Respectively, in FtMs and MtFs

FtMs MtFs

Baseline 3 Months 6 Months 12 Months 24 Months Baseline 3 Months 6 Months 12 Months 24 Months
waist, cm 9007 + 13.44° 0093 + 1039 BO.H1 = 1140 8997 = 11,57 9850+ 1056° B3.07 = 784 8400 = 7.83 8680 + 7.23° 8307 + 7.85° 8803 + 507°
B, kofm? 24.88 + 0479 2561 + 466° 2584+ 472° 2563 + 388° 2772 +397° 2191 282 2208+ 248 2245+ 266° 22.89 + 2.08° 23.02 + 223
Weight, kg 6486+ 1386 6668+ 13.92° 66.85+ 13.88" 6685 = 13.03° 7566« 10.78° 6526 = 1011 6550 =905 6729874 6915+ 669" 67.07 + 426
FG score 446 =304 o2 +298 1362 =619 1765+490° 2546 +499% 1675+ 700 1325+ 4667 1004+ 386° 0093 276° 474+ 290
Medium testis 1806 =362 1215 =066 1167 = 1.63° 11.08+1.47° 10,91 = 1.05°

volume, mbL

Clitoris length, cm 1.95 = 0.62° 319 = 054° 326 = 0.60° 358 £ 0.55° 383 £ 0.42°
ap< 05,
bBp< 01,
P = 05.
dp< 01,

® P < 001 across time vs time 0 in FtM and FIM groups, respectively.
"p < 001 between FtMs and MtFs.

score, testis volume) were entered as covariates in the same
regression analysis model, along with the BUT score de-
crease, only breast development was significantly associ-
ated with a BUT reduction (8 = —0.405, P = .04).

Females to males

When a similar model was applied to FtMs (entering as
covariates clitoris length, BMI, and FG score), only the
BMI increase was found to be significantly associated with
a BUT decrease (8 = —.488, P = .03).

Discussion

This is the first study simultaneously evaluating GD levels
and psychopathology in transsexuals under CHT and the

impact of CHT-related body changes on psychological
well-being. The strength of the present study is in its mul-
tidisciplinary prospective design, evaluating both psycho-
logical and physical aspects of gender transitioning, and in
the size of the population studied. Results from a cross-
sectional study were also evaluated.

The main results are the following: 1) GDs under CHT
reported significantly lower levels of subjective GD, body
uneasiness, and depressive symptoms as compared with
those without (cross-sectional study); 2) CHT-induced
body modifications were significantly associated with a
better psychological adjustment {cross-sectional study); 3)
during CHT, patients reported a significant reduction of
general psychopathology, depressive symptoms, and sub-

100

Prevalence of MtFs (%)

Tanner stage
a1 =2 83 B4 a5

*dedke

12

CHT length (months)

Figure 4. Percentages of MtFs with a specific Tanner stage (1-5} at 0, 3, 6, 12, and 24 months of CHT. ***, P < .001 across time vs time 0.
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jective GD, whereas social and sociolegal GD showed a
significant increase over time (prospective study); and 4)
among body changes induced by CHT, only breast devel-
opment and increased BMI showed a significant impact on
psychopathology reduction over time in MtFs and FtMs,
respectively (prospective study).

Psychological modifications induced by CHT

Individuals under CHT alone (ie, without GRS} reported
a significant reduction of subjective GD (GIDYQ-AA sub-
jective indicaror). In addition, we prospectively observed that
CHT has a positive effect in alleviating body-related uneas-
iness (BUT). The CHT-induced concurrent improvement in
both GD and body uneasiness levels highlights the centrality
of body image concerns in GD development (29, 30). This is
further suggested by our results from the cross-sectional sam-
ple regarding psychobiological correlates of gender-related
body features.

Our results confirm that CHT is associated with a rel-
evant improvement of general psychopathology (SCL-
90-R [15, 21, 31]) and demonstrate, for the first time, a
significant reduction of depressive symptoms (BDI-II) as a
function of months of treatment.

The opposite trend observed during follow-up for so-
cial and sociolegal GD (GIDYQ-AA} with respect to sub-
jective subscale can appear, at first glance, surprising.
However, this conflicting result can be explained consid-
ering the sociolegal and cultural difficulties that GDs have
to deal with in the Italian context.

Body modifications induced by CHT

With regard to hormonal impact on body modifica-
tions, we here evaluated the dermatological effect of CHT
in a larger sample and with a longer follow-up than in
previous surveys (32, 33). Our results show that 6-month
T treatment was able to induce in the majority (92.7%) of
FtMs an average FG score that, in women, is indicative for
hirsutism (>8, 23). CHT was less effective in MtFs in
obtaining the desired hair pattern (Table 2). However, the
lower reliability of the FG score system should be consid-
ered in this particular population. In fact, in MtFs, hair
density is often the final result of effect(s) of other hair
removal systems (laser or electrolysis) in addition to CHT.

Regarding effects of CHT on body distribution, we ob-
served in both MtFs and FtMs a significant increase of
BMI and waist circumference, an indirect expression of
abdominal fat distribution. These results suggest a gender-
specific effect of T on fat distribution. In FtMs, T increase
is associated with visceral adiposity accumulation, as ob-
served in polycystic ovary syndrome women and in pre-
vious studies on GD (33-36) In contrast, in native males,

press.endocrine.org/journal/jcem 4267

T deficiency is associated with an increased waist circum-
ference (37) as here observed in MtFs.

Estrogens and antiandrogens resulted in breast growth,
with a significant progression over 2 years of treatment. In
addition, CHT induced a marked testis volume decrease,
which resulted in a 40% and 50% reduction after 1 or 2
years, respectively. This figure is higher than that previ-
ously reported by Meyer et al (38) after 1.5 years {25%)
but, however, in a smaller sample and with older estrogen
preparations.

Finally, in FtMs the clitoris starts to increase by 60%
after only 3 months from starting T treatment and con-
tinues to grow, almost doubling after 2 years, at variance
with the aforementioned study (38), demonstrating a pla-
teau after 1 year.

Impact of body changes on psychopathology over
time

Considering the psychological impact of body modifi-
cations in MtFs, only CHT-induced breast development
showed a significant effect on body uneasiness decrease,
whereas, surprisingly, hair distribution did not. However,
it should be considered that the BUT scale is more related
to the private relationship with one’s own body, rather
than to the distress caused by how one may appear to
others (4).

Considering FtMs, CHT-induced BMI increase was the
only covariate significantly associated with body uneasi-
ness reduction. Itcould be speculated that in FtMs a higher
BMI and waist circumference make the self-perceived
body image more masculine (30) and a surrogate way to
hide female shapes.

Limitations

The results of the longitudinal study should be consid-
ered as preliminary, given the small sample size, and in-
terpreted in light of some limitations. First of all, we did
not include a control, untreated group for obvious ethical
reasons. However, comparisons between CHT and non-
CHT subjects in the cross-sectional study support the lon-
gitudinal observations.

Another limitation is that some clinical measures were
self-reported, and this could bias the results. Regarding the
measures of objective body change, the subjective nature
of the FG score system and breast development may lead
to interobserver variability. For this reason, minimizing
the number of examiners, as performed in the present
study, decrease the risk of ascertainment bias, as previ-
ously suggested (23).

We did not collect ovarian morphology and polycystic
ovary prevalence, due to different reasons, including un-
comfortable feelings associated with transvaginal ultra-
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sound and the previously reported increased incidence of
polycystic ovary in FtMs (39).

Finally, hair growth in MtFsis often influenced by other
cosmetic treatments (such as laser removal and electroly-
sis) with wide interindividual variability. However, for
ethical reasons, it was not possible to ask MtFs not to use
any kind of hair removal before each assessment. In ad-
dition, data regarding the extent and variety of types of
hair treatment were not collected.

In conclusion, the combination of the cross-sectional and
longitudinal results of the present study supports the efficacy
of CHT intervention in improving the subjective perception
of one’s own body, which was partially associated with ob-
jective changes. Consequently, when the perceived resembles
the desired body, subjective GD progressively decreases as
well as the general psychopathology.
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BREAST SURGERY

Chest Surgery in Female to Male Transgender Individuals

Michael J. Frederick, MD,* Aaron E. Berhanu, BS,{ and Richard Bartlett, MD*

Background: Societal awareness of transgender individuals has led to in-
creased acceptance and demand for sex-confirming surgery. In female to
male transsexuals, the most common procedure is removal of breast tissue
to masculinize the chest.

Methods: Eighty-eight transgender patients underwent either a subcutaneous
nipple-sparing mastectomy (NSM) with or without a periareolar mastopexy or
nipple reduction, or bilateral mastectomies with free nipple grafts (MENG) with
or without nipple reduction. Surgical techniques are discussed. Demographic data,
use of testosterone, specimen weights, rates of wound dehiscence, infection, hema-
toma, hypertrophic scars, nipple loss, and revision surgery were all assessed.
Resuits: Of the 88 patients in the study, 40 underwent NSM and 48 underwent
MFNG. Patients undergoing NSM were 4.1 times more likely to have a hema-
toma compared with patients undergoing MFNG (P <(.05). Mastectomy weight
was not correlated with the occurrence of hematoma (P >0.80). Only | patient
who underwent NSM required revision, whereas 5 patients in the MFNG patient
population underwent revision. Patients were more likely to have hypertrophic
scarring with the MENG technique (0% vs 25%, P < 0.01) There were no infec-
tions, no wound dehiscence, and no nipple loss in any patient. Eighty-three per-
cent of the patients who responded to a satisfaction survey (57/88) were very
satisfied with their result, and 100% would recommend this procedure to other
transgender individuals.

Conclusions: Female to male transgender mastectomy can be performed with
low complication rates and high satisfaction, Nipple-sparing mastectomy were
more likely to have a hematoma than patients undergoing MFNG.

Key Words: transgender, top surgery, transsexual, breast
(Ann Plast Surg 2017,78: 249-253)

wareness of transgender individuals in the wider society has led to

increased acceptance and demand for surgical services. In female
to male transsexuals, the most common procedure is removal of breast
tissue to masculinize the chest.!

Estimates of the number of female to male transsexuals have in-
creased steadily. In 1968, Pauly? estimated that the prevalence of female
to male transgender individuals was at minimum 1:100,000. The inci-
dence of transgender female to male individuals has since been esti-
mated to be from 1:30,400 to as high as 1:8300.% Surveys through
various departments of public health suggest that 0.1% to 0.5% of the
population has taken steps to transition from 1 gender to another.*”
With increased acceptance of transgender individuals, there has been
an increased awareness of the medical needs of this population, The 2
major sex reassignment surgeries are subcutaneous mastectomy and
genital reconstruction. The first and most common procedure requested
is surgery to masculinize the chest,!

Commonly referred to as “top surgery,” masculinization requires
removal of breast tissue. Although the procedures are similar to tradi-
tional gynecomastia techniques, they differ in the extent of breast exci-
sion. Transgender patients have more extensive breast development
with a well-defined axillary tail of Spence. A wider dissection is
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necessary to remove all glandular tissue. The goal is to eliminate resid-
ual hormonal effects on the breast and to obviate the need for
breast screening.

However, the surgery involves more than a simple mastectomy
as described for the treatment of breast cancer. The aesthetic require-
ments to achieve an acceptable male appearance have been described
by Hage and van Kesteren® and include chest wall contouring, reduc-
tion, and proper positioning of the nipple areolar complex (NAC),
and minimizing scars. Multiple authors have reviewed the spectrum
of procedures from subcutaneous mastectomy te mastectomies with
free nipple grafts. Monstrey et al” described an algorithm that based sur-
gical decision-making on breast size, degree of ptosis, and skin elastic-
ity with a progressively aggressive skin resection and subsequent
increase in visible scarring as each parameter became less ideal.

The principles elucidated by these and other authors remain
valid. However, with the advent of social media, we have found that pa-
tients present to the office well informed, often having watched the sur-
gery online and discussed the experience in a community of individuals
who have taken steps to transition their sex. Such patients expect to have
an increased role in the decision-making process and often present with
requests for specific surgical procedures. In this article, we present our
6-year experience with female to male chest surgery and describe our
process for surgical decision making.

METHODS

From December of 2008 to March of 2014, 88 transgender fe-
male to male patients underwent surgery to masculinize their chest. Pa-
tient intake was via consulfation with review of medical records and
psychological history. The World Professional Association for Trans-
gender Health Standards of Care, were used to screen patients regarding
suitability for surgery.® World Professional Association for Transgender
Health Standards of Care require that the patient display persistent,
well-documented sex dysphoria and live in their new sex role at all
times and all settings for 1 year. Patients must also show the capacity
to make a fully informed decision, If significant medical or mental
health concemns are present, they must be reasonably well controlled.
A letter from a licensed therapist is also required. Based on physical ex-
amination and discussion with the patient, 2 basic procedures were per-
formed, either a subcutaneous nipple sparing mastectomy with or
without a periareolar mastopexy and nipple reduction, or bilateral mas-
tectomies with free nipple grafts with or without nipple reduction.

Follow-up occurred at 1 week, 3 weeks, 3 months, and 1 year. In
cases where the patients lived a considerable distance from Boston,
long-term follow-up was conducted by email communication. Patients
were contacted for satisfaction surveys by email, telephone, and direct
mail. The questionnaire is depicted in Figure 1. Statistical analyses of
results were performed with ¢ tests and Fisher exact tests.

Operative Techniques

All surgeries were performed under general anesthesia on an
outpatient basis. Patients were instructed to shower with a chlorhex-
idine topical solution for 2 days before surgery.

Nipple-sparing mastectomy (NSM) was performed through a
semicircular infra-areolar approach. Dissection was carried out
using the electrocautery on cutting mode as well as sharp dissection.
Care was taken to leave all subcutaneous tissue intact on the skin
flaps to minimize ¢ —— o the breast
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14 Over all how satisfied are you with the surgery?
ery Satistied
-Satisfied
-Unsatlsfied
Mary Unsatisflad

18, if not "very satisfled” what bother you about the result? For examsle:
<Bearring
<mability/function
-spmmetry
-ripplefareolar appeararce/siaiocation
-redundant tissue/"dog ears” frontour

24, Do you feel comfortable taking off your shirt in front of others {family, friends, partner or
strargars}?

28, iF you answered "ne” to question 28, if this becauss of & personal ressonds) or due to the
outcome of the procedure?

34 Would you recommend this procedure to other transgender indisiduals who are
considering top surgery®

38, IFyou answered "ne” to quesiion 34, could you please explain wiy?
We thank you for taking the fime fo participate in this survey.

Snceraly,
O, Richord Bartlett 8 Dr, Wik Fredeeik

FIGURE 1. Patient satisfaction survey instrument.

contour, the dissection was continued under the breast with effort
being made to avoid violating the pectoralis fascia. Occasionally,
the specimen had to be delivered in segments due to the limited ap-
erture of the infra-areolar incision. After hemostasis was obtained,
the incision was closed in layers using 5-0 poligecaprone 25, an ab-
sorbable monofilament suture. In cases where an areolar reduction
was indicated, a new areola dimension of 25 mm was marked and
the periphery was deepithelialized in a very superficial plane before
the mastectomy. In cases where the discrepancy between the outer
and inner circumferences was 2 cm or greater, placement of a deep
dermal Benelli-type suture of 3-0 polyester was considered. Nipple
reduction was by central resection and creation of 4 triangular flaps
and was also done before the mastectomy. Round Jackson Pratt
drains, no. 10 or no. 15, were placed before closure.

Mastectomies and free nipple grafts (MFNG) were begun by
marking the patient in the preoperative waiting area to optimize scar
and nipple placement. After initiation of anesthesia, the areolas were
marked at a 22-mm diameter. If the nipples had significant projection,
a nipple reduction was performed, and the areolas were harvested and
stored in saline. Elliptical incisions were made around the base of each
breast and simple mastectomies were carried out. The resulting scar was
intended to lie at the caudal border of the pectoralis muscle, not neces-
sarily the inframammary fold (IMF). Undermining was carried below
the IMF, and the fascia was released if necessary to obliterate the
IME. Uniform skin flap thickness was maintained and minimal subcu-
taneous fat was excised. Number 15 Jackson Pratt drains were placed
through lateral stab incisions. After closure of the mastectomy sites,
the new areola locations were chosen with the patient in a sifting posi-
tion and were de-epithelialized. The arcolas were thinned manually and
inset using half buried horizontal mattress sutures of 4-0 and 5-0 plain
gut. Tie-over bolsters were constructed from Xeroform, cotton, and
mineral oil.

For both NSM and MFNG, Marcaine 0.25% was infiltrated dif-
fusely before wound closure, A compression garment was left on for at
least 1 week. Drains and bolsters were usually removed at the 1-week
postoperative visit. Patients were instructed to take off at least 1 week
from work and exercise was prohibited for 6 weeks postoperatively.
The MFNG graft patients or anyone with a history of hypertrophic

250 | www.annalsplasticsurgery.com

scarring were instructed to use silicone sheeting for 12 hours a day be-
ginning at postoperative week 6.

RESULTS

The median age of the 88 patients in the study was 24 years, with
arange of 15 to 71 years. The median BMI was 22.3, with a range of
18.6 to 41.3. Exogenous testosterone was used by a majority of the pa-
tients preoperatively (65/88 = 74%). Four patients had previously un-
dergone a breast reduction, and 2 had undergone a hysterectomy.

A majority of the cohort underwent MENG (48/88 = 54.5%) and
the remaining underwent NSM (Table 1). The median total breast tissue
excised per patient was 493.5 g (Table 1).

There were 8 short-term (<30 days) complications, all of which
were hematomas. There were no surgical site infections, wound dehis-
cence, or loss of the NAC. Patients undergoing NSM were 4.1 times
more likely to have a hematoma compared with patients undergoing
MFNG (P < 0.05). All instances of hematoma occurred in patients on
testosterone therapy. The coincidence of hematoma formation and tes-
tosterone use was statistically significant (P < 0.05). Mastectomy
weight was not correlated with hematoma formation (P > 0.80).

There were 21 long-term complications, including 9 dog ears
and 12 hypertrophic scars (Table 2). Although the majority of dog ears
oceurred in the MFNG group, statistical significance was not demon-
strated in comparison to the NSM group (P > 0.05). All 12 of the pa-
tients who developed hypertrophic scars underwent MENG. The
coincidence of hypertrophic scar formation and MFNG was statistically
significant (7 < 0.05). The development of a long-term complication
does not appear to affect overall patient satisfaction (Table 2}.

There were 7 revision procedures performed in 6 patients
(6.8% of 88 patients). Two patients underwent hypertrophic scar re-
moval, 3 patients had a dog ear revision, and 1 patient received both
a dog ear revision and a nipple reduction.

Patient satisfaction was assessed in 57 patients (64.8% of
88 patients) (Table 3). The remaining 31 patients could not be reached
via email, telephone, or direct mail for completion of the survey. A ma-
jority of survey respondents were “very satisfied” with the results of
their surgery (47/57 = 82.5%). An additional 9 respondents (15.8%)
were “satisfied” and 1 patient (1.8%6) was “very unsatisfied” with the
results of their surgeries. The 5 qualitative responses for overall satisfac-
tion with the results of surgery were converted to a quantitative scale
from 1 to 5, with 1 representing “very dissatisfied” and 5 representing
“very satisfied.” Using this quantitative scale, the mean satisfaction of
the entire cohort was 4.77 {Table 3). The mean satisfaction for the
NSM group was 4.76, and satisfaction in the MFNG group was slightly

TABLE 1. Frequency of Surgical Procedures and Excision Weight

Patients Median Excision g (Range)
NSM Only 10 303.5(210-507y*
NR 5 247 (98-319)
AR 10 287 (202.5-400)f
AR +NR 15 219 {130-480)*
40 (45.5%) 266 (98-507)
MFNG Only 47 1007.5 (362-2760)
NR 1 1118
48 (54.5%) 1055 (362-2760)
z 88 493.5 (98-2760})

*Weight not recorded for 2 patients.
fTWeight not recorded for 1 paticnt.
AR, areolar reduction; NR, nipple reduction.

© 2016 Wolters Kluwer Health, Inc. Al rights reserved.

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

PLAINTIFFS006664



Case 4:22-cv-00325-RH-MAF Document 179-14 Filed 04/27/23 Page 3 of 5

Annals of Plastic Surgery  Volume 78, Number 3, March 2017

Chest Surgery in Transgender Individuals

TABLE 2. Frequency of Complications and Resulting Satisfaction Scores

Complication Freguency Original Procedure Management Satisfaction Score Average
Short-term
Hematoma 8 NSM only =2 8, surgical evacuation 5
NSM +NR=1
NSM + AR =2
NSM + AR+ NR =1
MFNG only =2
Infection 0
Dehiscence 0
NAC loss 0
Long-term
Axillary dog ear 9 (10.2%) MENG only =7 3, surgical excision 475
NSM+ AR=1
Hypertrophic scar 12 (13.6%) MFNG only =12 1, surgical scar revision 4.78

higher at 4.78, but this difference was not found to be statistically signif-
icant (P > 0.05). Of the patients reporting that they were “satisfied,”
concerns were nipple appearance (2), scar (2), and contour irregularities
(3). For the 1 patient who reported he was “very unsatisfied,” concerns
included scar and contour irregularities.

Most patients (48/57 = 84.2%) indicated that they feel com-
fortable taking their shirt off in front others, which included some
combination of a partner, family, friend, or strangers. All survey re-
spondents would recommend a mastectomy procedure to other
transgender individuals.

DISCUSSION

Selecting the appropriate surgical technique is the most impor-
tant factor in optimizing aesthetic results and minimizing the need for
significant secondary surgery. The difference in specimen weight be-
tween the 2 techniques (Table 1) reflects the fact that much larger
breasts are being removed in the MFNG group. There are a range of
weights that overlap in the 2 groups, indicating that factors other than
size are taken into account when deciding on procedure. In general,
smaller breasts with elastic skin are amenable to a periareolar approach
(Fig. 2), and larger breasts require a mastectomy with a free nipple graft
(Fig. 3). There is however a group of patients who do not have large
breasts but exhibit grade | or grade 2 ptosis or have significant skin lax-
ity (Fig. 4). Many of these individuals present requesting NSM because
of the relatively short and inconspicuous scar. Such individuals are not
ideal candidates for a procedure that relies on significant skin contrac-
ture but may wish to proceed anyway., These patients should be
counseled regarding the risk of inadequate skin contracture and the pos-
sibility of significant contour irregularities. They should be informed
that significant secondary surgery with increased scarring, added ex-
pense, and a new recovery period may be necessary.

Ptotic breasts with redundant inelastic skin require a mastectomy
and a free nipple graft. Although the technique results in a much more
conspicuous scar, careful positioning of the scar and the nipple areola
complex can improve the result. Techniques have been described using
scars that extend tangentially from the NAC.” We feel that a scar across
the center of the breast is unaesthetic. Scars which lie increases are less
noticeable and for that reason, we place the scar at the caudal border of
the pectoralis muscle. This landmark is not necessarily at the level ofthe
existing inframammary crease in large breasts. If necessary, the caudal
mark for the elliptical incision is moved up on the breast so that the
resulting scar rests cephalad to the IMF. Fascia is disrupted as needed
to blur the IMF crease. Because of the difficulties in draping redundant

© 2016 Wolters Kluwer Health, Inc. All rights reserved.

skin, the chance of producing a “dog ear” of redundant tissue is higher
in patients with a MENG technique. Lateral dog ears are excised at the
initial procedure when obvious. Medial dog ears often necessitate
connecting the 2 incisions of the “double incision™ procedure across
the midline. Despite these efforts, the incidence of revision was 10%
in MFNG patients, 75% of which were dog ears excisions, similar to
the other published results.>”

Areola size and location also affect outcome. Between the NSM
group and the MFNG group, 89% of patients required resizing of the
areola. Multiple studies have found that the “ideal” male areola is ap-
proximately 25 mm.>!® [n the NSM/periareolar mastopexy group, a
new dimension ot 25 mm was used. In the MFNG group, there appears
to be some stretching of the areola, possibly due to tension on the skin
closure or slight hypertrophy of the periarolar scar. After this phenom-
enon was noticed, a dimension of 22 mm was used for free nipple graft
dimensions to allow for slight expansion during wound healing. Nipple
location was not altered in the NSM group, even in the instance where a
periareolar mastopexy was performed. For patients having MFNG, the
new areola site was placed in accordance with previously published
guidelines™® in the fourth to fifth interspace and approximately
11 cm from the sternal midline. Our own findings indicate that the are-
ola is often 1.5 cm above our chosen infrapectoral scar. Because it is dif-
ficult to site the areola preoperatively with a large breast and the fact
that intraopertively tension is placed on the skin which may alter the po-
sition of previously placed marks in an unpredictable way, a grid is
marked on the patient's chest (Fig. 5). Vertical lines are at 5 and

TABLE 3. Satisfaction Scores by Procedure

Satisfaction

Completed Response Rate Score Average
NSM Only 4 40.0% 4.75
NR 4 80.0% 4,75
AR 6 60.0% 4.67
AR + NR 11 73.3% 4.82
62.5% 4.76
MFNG Only 31 66.0% 477
NR 1 100.0% 5.00
66.7% 4.78
All 3 57 64.8% 4.77
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FIGURE 2. (Left) A 24-year-old patient on testosterone for 2 years. The patient has small breasts and good skin elasticity with an areola
diameter of 35 mm on stretch. (Right) The 6-month postoperative view after bilateral nipple sparing mastectomies and a periareolar

mastopexy. The new areola diameter is 22 mm.

FIGURE 3. (Left) Preoperative view of a 25-year-old patient with glandular ptosis and moderate skin laxity. The patient is not on
testosterone. (Right) One-year postoperative view after bilateral mastectomies, free nipple grafts and nipple reduction. The patient
underwent revision of a hypertrophic scar on the medial left infrapectoral incision line at 6 months.

10 ecm from midsternum and horizontal lines are placed at 10, 12, and
14 cm from the clavicle, The lateral border of the pectoralis is also
marked. After closure of the infrapectoral incision, the patient is placed
into a sitting position, and the new areola sites are confirmed and
marked. The previously marked grid allows for improved orientation
and symmetrical outcomes.

The final component of NAC construction is adjustment of nip-
ple size. Most MENG patients will lose enough nipple projection
through defatting of the areola that actual external reduction of the nip-
ple will not be necessary. Early in our series, nipples were more aggres-
sively reduced in MFNG patients with the result that nipple projection
was lost altogether. In the NSM group, overprojecting nipples will not
shrink without active infervention. In such patients, a 4-flap nipple re-
duction at the time of NSM with or without periarolar mastopexy is of-
fered. No nipples were lost regardless of technique, but 12.5% (1 of
8) of the revisions and 50% of the patients (2 of 4} with a complaint
about their surgery were related to an oversized nipple.

Complications with transgender mastectomy are rare. Similar to
other studies, hematoma was the most commeon short-term com})lica-
tion and occurred more often in patients undergoing an NSM.%!! This
is likely due to decreased visualization while obtaining hemostasis dur-
ing the operation given the small periareolar incision. Although testos-
terone use did correlate with hematoma formation, it is unclear whether
this caused their increased incidence, because hormene treatments are
known to be prothrombotic. Other studies have not shown any correla-
tion between testosterone use and hematoma formation or thrombotic

252 | www.annalsplasticsurgery.com

complications.!! There were no episodes of nipple necrosis, even in
the hematoma group.

The most common long-term complication is a hypertrophic
scar, which only occurred in the patients with MFNG technique. All late
revisions were related to revision of hypertrophic scars or dog ear

FIGURE 4. Nonideal candidate for a short incision technique.
Such patients often present believing that they are candidates
for a nipple sparing mastectomy because they have small breasts.
Such patients require counseling regarding the inability of their
skin to contract sufficiently and the possibility of significant
contour irregularities,

© 2016 Wolters Kluwer Health, Inc. Al rights reserved.
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Chest Surgery in Transgender Individuals

FIGURE 5. Preoperative marking for mastectomies and free
nipple grafts showing the orientation grid and proposed new
sites for the NAC. Note that the caudal incision line is drawn
above the inframammary crease so that the final scar will lie
near the pectoral insertion.

excision. Incisions directly on the chest as opposed to the breast are
known to have higher rates of hypertrophic scarring and these can be
treated with re-excision, silicone sheeting, steroid injection or laser
treatment as is appropriate.’* All late revisions were related to revision
of hypertrophic scars or dog ear excision. The incidence of revision was
10% in MFNG patients, 75% of which were dog ear excisions, similar
to other published results.®” Such revisions are minor, require only lo-
cal anesthesia, do not require a prolonged recovery, and do not impact
patient satisfaction.

There is no validated method of assessing transgender surgery
outcomes, because this population presents problems for follow-up.
These surgeries are relatively uncommon, the patients often travel long
distances for their operation, patients often move and change identity,
and transgender ]]Jaticnts are particularly concerned with maintaining
confidentiality.*'! Despite these challenges, several studies have tried
to categorize outcomes by an analog scale and have had similar results
to ours showing that most people are very satisfied with their out-
come.'! However, these metrics are not sufficient and do not examine
how the patient is integrating into their new life. Transgender and
nontransgender cosmetic patients have similar preoperative feelings to-
ward their bodies, similar cosmetic and psychological motivations for
surgery, and similar benefits of surgery.’> In our patient population,

© 2016 Wolters Kluwer Health, Inc. All rights reserved.

84.2% felt comfortable taking their shirt off in front of others, and
100% would recommend the surgery to other transgender individuals,
Although we are pleased with these outcomes, we recognize that a more
in depth and validated procedure-specific survey, such as the Breast-Q,
would be more optimal to measure patient-reported outcomes.'*

CONCLUSIONS

Awareness of transgender individuals has led to increased accep-
tance and demand for surgical services. Female to male transgender
mastectomy can be performed with low complication rates with high
patient satisfaction.

REFERENCES

. Monstrey SJ, Ceulemans P, Hoebeke P Sex reassignment surgery in the female-to-

male transsexual. Semin Plast Surg, 2011:25:229-244,

2. Pauly TB. The current status of the change of sex operation. J Nerv Ment Dis.
1968;147:460-471.

3. Spack NP. Management of transgenderism. J4A44. 2013:309:478-484.

4. Olyslager F, Conway L. On the Calewlation of the Prevalence of Transsexualivm,
Chicago, Illinois: Paper presented at the WPATH 20th International Symposium; 2007.

5. Reed B, Rhodes S, Schofield P, et al. Gender Variance in the UK Prevalence,
Incidence, Growth, and Geographic Distribution. Gender Identity Research
and Education Society; 2009,

6. Hage I, van Kesteren PJ. Chest-wall contouring in female-to-male transsexuals:
basic considerations and review of the literature. Plast Reconstr Swrg. 1995:96:
386391,

7. Monstrey S, Selvaggi G, Ceulemans B et al. Chest-wall contouring surgery in
female-to-male transsexuals: a new algorithm. Plast Reconstr Surg. 2008;121:
849-859.

8. World Professional Association for Transgender Health Standards of Care, Version
7, 2012,

9. Shulman O, Badani E, Wolf Y, et al. Appropriate location of the nipple-areola
complex in males. Plast Reconstr Surg. 2001;108:348-351,

10. Beckenstein M3, Windle BH, Stroup RT. Anatomical parameters for nipple posi-
tion and areolar diameter in males. Ann Plast Surg. 1996,36:33-36.

11. Berry MG, Curtis R, Davies D. Female-to-male transgender chest reconstruction:
a large consecutive, single-surgeon experience. J Plast Reconstr Aesther Swrg.
2012;65:711-719.

12, Wolfram I, Tzankov A, Piilzl P, et al. Hypertrophic scars and keloids—a review of
their pathophysiology, risk factors, and therapeutic management. Dermatol Surg.
2009;35:171-181.

13. Windsor EI. Regularing Healthy Gender: Surgical Body Modification among Truns-
gender and Cisgender Consumers. Dissertation, Georgia State University; 2011,

14, Pusic AL, Klassen AF, Scott AM, et al. Development of a new patient-reported

outcome measure for breast surgery: the BREAST-Q). Plasi Reconstr Surg.

2009;124:354,

www.annalsplasticsurgery.com | 253

Copyright © 2017 Wolters Kluwer Health, Inc. All rights reserved.

PLAINTIFFS006667



Case 4:22-cv-00325-RH-MAF Document 179-15 Filed 04/27/23

Sea discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/278107647
Off-Label Use of Drugs in Children

Article in PEDIATRICS - March 2014

DO 10,1542 {ped= 2013-4060

CITATIONS READS
278 443

18 authors, including:

Jeffrey L Galinkin Kathleen Neville

Rocky Vista University University of Arkansas for Medical Sciences
101 PUBLICATIONS 2,950 CITATIONS 58 PUBLICATIONS 1,025 CITATIONS

SEE PROFILE SEE PROFILE
lan M Paul Johannes van den Anker

Penn State Hershey Medical Center and Penn State College of Medicine Children's National Medical Center

229 PUBLICATIONS 7,821 CITATIONS 651 PUBLICATIONS 18,350 CITATIONS

SEE PROFILE SEE PROFILE

Some of the authors of this publication are also working on these related projects:

Frajuct Cough/Cold Research View project

Projest Intervention Nurses Start Infants Growing on Health Trajectories (INSIGHT) Study View project

All content following this page was upleaded by lan M Paul on 20 May 2016.

The user has requested enhancement of the downloadead file.

Page 1 of 8

ResearchGate

PI. Trial Ex. 175

PLAINTIFFS006668



Case 4:22-cv-00325-RH-MAF Document 179-15 Filed 04/27/23 Page 2 of 8

PEDIATRICS

Off-Label Use of Drugs in Children
COMMITTEE ON DRUGS
Pediatrics 2014;133;563; originally published online February 24, 2014;
DOI: 10.1542/peds.2013-4060

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/133/3/563.full.html

PEDIATRICS is the official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned,
published, and trademarked by the American Academy of Pediatrics, 141 Northwest Point
Boulevard, Elk Grove Village, Illinois, 60007. Copyright © 2014 by the American Academy
of Pediatrics. All rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from pediatrics.aappublications.org at Pennsylvania State University on March 27, 2014

PLAINTIFFS006669



Case 4:22-cv-00325-RH-

American Academy 4 y
of Pediatrics i

DETHCATED TO THE HEALTH OF ALL CHILDREN™

POLICY STATEMENT

Organizational Principles to Guide and Define the Child
Health Care System and/or Improve the Health of all Children

Off-Label Use of Drugs in Children

COMMITTEE ON DRUGS

KEY WORDS
off-label drug use, pharmaceuticals, pediatrics, infants, children,
adolescents, prescribing

ABBREVIATIONS

BPCA—-Best Pharmaceuticals for Children Act
FDA—US Food and Drug Administration
PREA—Pediatric Research Equity Act

This decument is copyrighted and is property of the American
Academy of Pediatrics and its Board of Directors. All authors
have filed conflict of interest statements with the American
Academy of Pediatrics. Any conflicts have been resolved through
a process approved by the Board of Directors. The American
Academy of Pediatrics has neither solicited nor accepted any
commercial involvement in the development of the content of
this publication.

The recommendations in this statement do not indicate an
exclusive course of treatment or serve as a standard of medical
care. Variations, taking into account individual circumstances,
may be appropriate.

All policy statements from the American Academy of Pediatrics
automatically expire 5 years after publication unless reaffirmed,
revised, or retired at or before that time.

www pediatrics.org/cgi/doi/ 10,1542/ peds 2013-4060
doi:10.1542/peds.2013-4060

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2014 by the American Academy of Pediatrios

PEDIATRICS Volurne 133, Number 3, March 2014

The passage of the Best Pharmaceuticals for Children Act and the Pe-
diatric Research Equity Act has collectively resulted in an improvement
in rational prescribing for children, including more than 500 labeling
changes. However, off-label drug use remains an important public
health issue for infants, children, and adolescents, because an over-
whelming number of drugs still have no information in the labeling for
use in pediatrics. The purpose of off-label use is to benefit the individ-
ual patient. Practitioners use their professional judgment to determine
these uses. As such, the term “off-label” does not imply an improper,
illegal, contraindicated, or investigational use. Therapeutic decision-
making must always rely on the best available evidence and the
importance of the benefit for the individual patient. Pediatrics
2014;133:563—-567

INTRODUCTION

The purpose of this statement is to further define and discuss the
status of off-label use of medications in children. Since publication of
the 2002 statement from the American Academy of Pediatrics on the
off-label use of drugs,' the number of drugs approved by the US
Food and Drug Administration (FDA) with pediatric indications or
expanded labeling that informs drug use in pediatric patients
(eg, pharmacokinetic/pharmacodynamic data, safety data) has sub-
stantially increased. The passage of the Best Pharmaceuticals for
Children Act? (BPCA) and the Pediatric Research Equity Act® (PREA) has
resulted in more than 500 pediatric labeling changes. However, despite
this success and advances in both basic science and clinical trials in
pediatrics, offlabel drug use remains a common and important issue
for children and adolescents. Moreover, off-label use of drugs presents
an even larger and more complex issue in preterm and fullterm neo-
nates, infants and in children younger than 2 years,* and children
with chronic and/or rare diseases.

DEFINING OFF-LABEL USE

The term “off-label” use refers to use of a drug that is not included in
the package insert (approved labeling) for that drug. The purpose of
off-label use is to benefit an individual patient. It is important to note
that the term “off-label” does not imply an improper, illegal, contra-
indicated, or investigational use. To approve a drug for sale and
marketing within the United States, the FDA requires substantial
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evidence for efficacy and safety, usu-
ally in the form of 2 well-controlled
trials. Subsequent requests by a spon-
sor to add a new indication to drug
labeling must also be accompanied by
additional evidence in support of that
indication. If the FDA finds that such
evidence supports approval, the new
indication is added to the product la-
beling. If the evidence is deemed in-
sufficient or if the sponsor chooses not
to submit evidence, the indication is
not added.

According to the Code of Federal Reg-
ulations, a sponsor is the entity that
holds an investigational new drug
application and that both takes re-
sponsibility for and initiates a clinical
investigation. The sponsor may be an
individual or pharmaceutical company,
governmental agency, academic in-
stitution, private organization, or other
organization. A sponsor does not ac-
tually conduct the investigation unless
the sponsor is a sponsor-investigator.
A person other than an individual who
uses 1 or more of his or her own em-
ployees to conduct an investigation that
he or she has initiated is considered to
be a sponsor, not a sponsor-investigator.
In this case, the employees are inves-
tigators. Sponsor-investigators both
initiate and conduct an investigation
and direct the administration or dis-
pensing of the investigational drug. The
requirements applicable to a sponsor-
investigator include both those applica-
ble to an investigator and a sponsor. It is
important to note that sponsors are not
allowed to promote or even speak to off-
label use. If a physician speaks on behalf
of a sponsor, the same rule applies. It is
acceptable to use drugs off label and to
publish results related to offlabel use,
but it is not acceptable to receive re-
muneration from the sponsor for these
LSES.

The absence of labeling for a specific
age group or for a specific disorder
does not necessarily mean that the

564 FROM THE AMERICAN ACADEMY OF PEDIATRICS

drug’s use is improper for that age or
disorder. Rather, it only means that
the evidence required by law to allow
inclusion in the label has not been
approved by the FDA. Additionally, in
no way does a lack of labeling signify
that therapy is unsupported by clini-
cal experience or data in children.
Instead, it specifically means that ev-
idence for drug efficacy and safety in
the pediatric population has not been
submitted to FDA for review or has
not met the regulatory standards of
“substantial evidence” for FDA ap-
proval. In contrast to the absence of
pediatric-specific information on some
medications, other drug labels contain
statements such as “the safety and ef-
ficacy in pediatric patients have not been
established,” and explicit evidence-based
warnings and contraindications are in-
cluded on the label where indicated.
Understanding the distinction between
the lack of FDA approval for a particular
use or dosing regimen in the former
case versus explicit warnings or con-
traindications against use in the latter is
essential for the pediatric practitioner. In
addition, when considering best prac-
tices for therapeutic decision-making, it
is essential to understand that the FDA
does not regulate the use of drugs as
they pertain to the practice of medicine®

THE ROLE OF THE FDA

The FDA is the federal government
agency charged with oversight re-
sponsibility for the manufacturing,
labeling, advertisement, and safety of
therapeutic drugs and biclogical prod-
ucts. The Food, Drug, and Cosmetic Act”
requires that “substantial evidence,”
resulting from “adequate and well-
controlled investigations” demaonstrat-
ing that a new drug “will have the effect
it purports or is represented to have
under the conditions of use prescribed,
recommended, or suggested in the
proposed labeling,” be submitted to and
reviewed and approved by the FDA

before the drug is marketed in in-
terstate commerce. For drugs and bi-
ological agents (eg, vaccines, antibodies),
proof of effectiveness consists of “ade-
quate and well-controlled studies” as
defined for new drugs in the Code

of Federal Regulations® Biological
agents are approved under the Public
Health Service Act® Given these re-
quirements as well as the rapid pace of
medical discovery, it is not surprising
that labeling does not reflect all possi-
ble uses of an agent. Off-label use of
drugs in children is not overseen by the
FDA, because the FDA does not regulate
the prescription practices of individual
practitioners.

The FDA maintains a system for post-
marketing drug surveillance, compil-
ing and analyzing information about
the incidence and severity of adverse
events reported by practitioners,
sponsors, hospitals, and other health
care facilities. It is important to note
that this postmarket surveillance
system is passive and that the total
number of adverse event reports in
pediatrics relative to adults is small. To
address this issue, the BPCA provides
for a systematized review of adverse
event reports in pediatric patients
through the FDA Pediatric Advisory
Committee. When the FDA notes an
apparent association between use of
a drug and an adverse event, the FDA
may choose from several actions: to
request further focused study of the
drug, to add a contraindication or
warning to the drug labeling, to issue
a warning about use of the drug, or to
seek voluntary or compulsory removal
of the drug from the market. There-
fore, although the FDA does not reg-
ulate the practice of medicine,
practitioners should be aware of new
information brought forward by the
FDA, because it can serve as a valuable
resource for information regarding
the potential or proven adverse effects
of drugs (see www.fda.gov).
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THERAPEUTIC DECISIDN-MAKING

Therapeutic decision-making should
always be guided by the best available
evidence and the importance of the
benefit for the individual patient. Prac-
titioners are in agreement regarding
the importance of practicing evidence-
based medicine. However, for the pedi-
atric population, gold standard clinical
trials are often not available, so prac-
titioners must rely on either less de-
finitive information, such as expert
opinion for the age group that they are
treating, or use evidence from a differ-
ent population to guide practice. There
are now many resources available to
help assess the quality of evidence-
based medicine, including but not re-
stricted to articles in peer-reviewed
journals, American Academy of Pediat-
rics practice guidelines and policy
statements, consensus statements, and
handbooks and databases (ie, Cochrane,
Lexicomp, and Harriet Lane). At times,
there may be little or no published in-
formation to guide therapy. This situa-
tion is especially true when treating rare
diseases or sparse populations such as
neonates. In such situations, the prac-
ticing physician can play an important
role in adding to therapeutic information
by publishing his or her experience with
offlabel uses of drugs. These reports
can serve as the basis of more formal
efficacy and safety studies and can serve
as a therapeutic decision-making re-
source for other physicians. The prac-
ticing physician also has a responsibility
to report adverse events to the FDA
through the Medwatch program (www.
fda.gov/Safety/MedWatch).

In most situations, off-label use of
medications is neither experimenta-
tion nor research. The administration
of an approved drug for a use that is
not approved by the FDA is not con-
sidered research and does not war-
rant special consent or review if it is
deemed to be inthe individual patient’s
best interest®

PEDIATRICS Volurne 133, Number 3, March 2014

In general, if existing evidence sup-
ports the use of a drug for a specific
indication in a particular patient, the
usual informed-consent conversations
should be conducted, including antic-
ipated risks, benefits, and alternatives.
If the off-label use is based on sound
medical evidence, no additional in-
formed consent beyond that routinely
used in therapeutic decision-making is
needed.’? However, if the off-label use
is experimental, then the patient (or
parent) should be informed of its ex-
perimental status.' It would be pru-
dent for pediatricians to know and
abide by the appropriate informed
consent laws in their respective states.
In addition, particular risk-benefit ra-
tios presented by the unproven thera-
pies must be carefully considered and
disclosed, and standard of care prac-
tices should be reviewed. When use of
a drug is truly investigational, drug
use should be performed in conjunc-
tion with a well-designed clinical trial
whenever possible. This is especially
true when the physician proposes to
treat a group of patients rather than
a single individual. Patients and/or their
legal guardians should be specifically
informed that the proposed therapy
is investigational, and their consent to
proceed despite the risks of inves-
tigational therapy should be carefully
documented. Whether institutional re-
view, consultation, or written consent
are required for a given intervention
depends on the degree of risk or
departure from standard practices
and the extent to which research,
rather than individual patient care, is
involved.

Practitioners may be concerned that
the off-label use of an approved drug
may invite a variety of legal actions.
To conform to accepted professional
standards, the off-label use of a drug
should be done in good faith, in the
best interest of the patient, and with-
out fraudulent intent. A practitioner

may be accountable for the negligent
use of any drug in a civil action, re-
gardless of whether the FDA has ap-
proved the use of that drug. Labeling
is not intended to preclude the prac-
titioner from using his or her best
medical judgment in the interest of
patients or to impose liability for
off-label use. Indeed, the practice of
medicine will more than likely require
a practitioner to use drugs off label to
provide the most appropriate treatment
of a patient. However, because the use of
drugs in an off-label capacity can in-
crease the liability risk for a practitioner
should an adverse event or poor out-
come ensue, it is essential that practi-
tioners document the decision-making
process to use a drug off label in the
patient's medical record.

FEDERAL LEGISLATION TO
INCREASE DRUG TESTING IN
CHILDREM

The BPCA and the PREA are 2 com-
plementary federal laws that have
substantially increased clinical evalu-
ation and labeling of drugs in children
both by the pharmaceutical industry
and through government-sponsored
trials.® The PREA mandates that al-
most all new drugs and certain ap-
proved drugs must be studied in
children for approved uses of the
product if there is potential for use of
that drug in children and that the
application for new drug approval in-
clude the results of adequate pediat-
ric studies unless the studies are
deferred or waived by the FDA. The
BPCA allows sponsors to qualify for an
additional 6 months of market exclu-
sivity if the sponsor completes and
submits pediatric studies to the FDA,
as outlined in an FDA-issued written
request. A written request may in-
clude off-label as well as approved
uses of a drug. In addition, the BPCA
authorizes the National Institutes of
Health, in conjunction with the FDA
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and physicians from clinical dis-
ciplines, to work together to assign
priority for testing of specific drugs
in children. The National Institutes of
Health, acting through the Eunice
Kennedy Shriver National Institute of
Child Health and Human Development,
then solicits proposals for pediatric
drug testing concordant with the drug
prioritization recommendations and
funds clinical studies that are judged
meritorious by external review. The
ratification of these 2 laws has been
considered a significant success, be-
cause there have been more than
500 pediatric labeling changes. Also
as a result of these laws, increased
prospective pediatric drug testing
has occurred via industry-sponsored
studies, investigator-initiated studies,
and consortia, such as the National
Institute of Child Health and Human
Development—funded Pediatric Trials
Network. The net result has been
an expansion of both pediatric labeling
information and the knowledge base
from which practitioners can draw to
make informed therapeutic decisions. 1213

In 2012, Congress passed the Food and
Drug Administration Safety and In-
novation Act,’* reauthorizing and
strengthening the BPCA and PREA. The
legislation aims to ensure that pedi-
atric evaluations under PREA are
conducted earlier in the drug de-
velopment process to improve the
quality of and accountability for com-
pletion of such studies and to advance
the neonatal drug studies under the
BPCA and PREA. The legislation also
makes both the BPCA and PREA per-
manent law.

CONCLUSIONS

Off-label drug use remains an impor-
tant public health issue, especially for
infants, young children, and children
with rare diseases. Evidence, not label
indication, remains the gold standard
from which practitioners should draw
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when making therapeutic decisions
for their patients. The PREA and BPCA
have been extremely successful and
represent an essential first step in
expanding this evidence as a means of
achieving the ultimate goal that any
and all drugs used to treat children
will have age-appropriate evidence
sufficient to provide information for
labeling. However, labeling with pedi-
atric information still exists in less
than 50% of products,’™ such that
much work remains to be done to
ensure the bhest possible practice
for therapeutic decision-making in
pediatrics.

REGORMMENDATIONS

1. The practitioner who prescribes
a drug is responsible for deciding
which drug and dosing regimen
the patient will receive and for
what purpose.

a. This decision should be made on
the basis of the information con-
tained in the drug's labeling {(when
available) or other data available
to the prescriber,

b. The use of a drug, whether off
or on label, should be based
on sound scientific evidence,
expert medical judgment, or
published literature whenever
possible.

c. Off-label use is neither incorrect
nor investigational if based on
sound scientific evidence, expert
medical judgment, or published
literature.

2. Pediatricians should continue to
advocate for necessary incentives
and requirements to promote the
study of drugs in children.

3. Physician researchers are encour-
aged to continue the rational and
critical study of drugs in children
through conducting and/or collab-
orating in well-designed pediatric
drug studies, including national
consortium studies.

4. Journals should be encouraged to
publish the results of all well-
designed investigations, including
negative studies.

5. Institutions and payers should not
use labeling status as the sole
criterion that determines the
availability on formulary or re-
imbursement status for medica-
tions in children. Similarly, less
expensive therapeutic alterna-
tives considered appropriate
for adults should not automati-
cally be considered appropriate
first-line treatment in children.
Finally, off-label uses of drugs
should be considered when ad-
dressing various drug-related
concerns, such as drug short-
ages.
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ABSTRACT

Purpose: There are no large-scale studies examining mental health among transgender and
nonbinary youth who receive gender-affirming hormone therapy (GAHT). The purpose of this
study is to examine associations among access to GAHT with depression, thoughts of suicide, and
attempted suicide among a large sample of transgender and nonbinary youth.
Methods: Data were collected as part of a 2020 survey of 34,759 lesbian, gay, bisexual, transgender,
queer, and questioning youth aged 13-24, including 11,914 transgender or nonbinary youth.
Adjusted logistic regression assessed whether receipt of GAHT was associated with lower levels of
depression, thoughts of suicide, and attempted suicide among those who wanted to receive GAHT,
Results: Half of transgender and nonbinary youth said they were not using GAHT but would like to,
36% were not interested in receiving GAHT, and 14% were receiving GAHT. Parent support for their
child’s gender identity had a strong relationship with receipt of GAHT, with nearly 80% of those
who received GAHT reporting they had at least one parent who supported their gender identity.
Use of GAHT was associated with lower odds of recent depression (adjusted odds ratio [aOR] = .73,
p < .001) and seriously considering suicide (aOR = .74, p < .001) compared to those who wanted
GAHT but did not receive it. For youth under age 18, GAHT was associated with lower odds of
recent depression (aOR = .61, p < .01} and of a past-year suicide attempt (aOR = .62, p < .05).
Conclusions: Findings support a relationship between access to GAHT and lower rates of
depression and suicidality among transgender and nonbinary youth.

© 2021 Society for Adolescent Health and Medicine. Published by Elsevier Inc. This is an open
access article under the CC BY-NC-ND license (http:f/creativecommons.crg/licenses/by-nc-nd/4.0/).

IMPLICATIONS AND
CONTRIBUTION

Transgender and nonbi-
nary youth have high risk
of depression and suicide.
Gender-affirming health-
care is associated with
lower risk using adult
samples. This large-scale
study examines GAHT
among transgender and
nonbinary youth. Findings
demonstrate that GAHT is
significantly related to
lower rates of depression
and suicidality among
transgender and nonbi-
nary youth.

Transgender and nonbinary youth are at elevated risk for
depression, thoughts of suicide, and attempted suicide compared
to youth who are cisgender and heterosexual, as well as cis-
gender members of the lesbian, gay, bisexual, transgender, queer,
and questioning (LGBTQ) community [i—3]. Mental health

Conflicts of interest: The authors have no conflicts of interest relevant to this
article to disclose,
* Address correspondence to: Amy E. Green, Ph.D., The Trevor Project, PO Box
69232, West Hollywood, CA 90069,
E-mail address: Amy.Green@TheTrevorProject.org (A.E. Green).

1054-139X/@ 2021 Society for Adolescent Health and Medicine. Published by Elsevier Inc. This is an open access article under the|

creativecommons.org/licenses/by-nc-nd 4.0/},
hittps:/{doi.org/10.1016/j.jadohealth.2021.10.036

disparities among transgender and nonbinary youth stem from
minority stress based on the harmful ways transgender and
nonbinary youth are treated by others [4]. Feelings of gender
dysphoria associated with incongruence between one’s physical
traits and gender identity are also associated with mental health
challenges for transgender and nonbinary youth [5]. As such,
both the treatment of gender dysphoria and the reduction of
minority stress offer pathways toward reducing disparities in
depression and suicidality found among transgender and

nonbinary youth.
- ____________ |
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The Minority Stress Model details how chronic stressful
events such as gender identity—based stigma and rejection
produce proximal processes such as internalized stigma and
shame, which result in mental health challenges [€]. Although
minority stress is associated with greater risk of anxiety,
depression, and suicidality among transgender and nonbinary
individuals [2,5], gender-affirming medical care has been asso-
ciated with lower risk [ 7,8]. Gender-affirming medical care is one
component of the larger process of gender affirmation, which
may include social, legal, and medical changes. Social transition
is the primary and most common component of gender affir-
mation for prepubertal youth and involves allowing them to
present in the way that feels most authentic to them. Medical-
affirming care can include treatments that postpone physical
changes associated with puberty, as well as treatments that lead
to changes that would affirm one's gender identity.
Gonadotropin-releasing hormone analogs, commonly known as
“puberty blockers,” are used to delay the onset of puberty, while
gender-affirming hormone therapy (GAHT) is used to promote
gender-affirming physical changes. GAHT allows transgender and
nonbinary youth to develop physical characteristics that align
with their gender identity and is appropriate for those who have
begun puberty or following the use of puberty blockers. Access to
GAHT is especially important during adolescence because some
effects of puberty are not easily reversed by GAHT in adulthood
(e.g., testosterone’s effects on voice) [9]. Qualitative data high-
light ways transgender individuals have experienced distress due
to the delay in GAHT, which results in them undergoing puberty
associated with their sex assigned at birth [10,11]. Access to
GAHT is an ongoing issue for transgender youth and their fam-
ilies, both due to a lack of competent providers in many com-
munities and due to recent legislative efforts to criminalize
medical providers and parents who provide GAHT to youth un-
der the age of 18 [12,13]. Barriers to care are often greater for
transgender and nonbinary youth of color who are unrepre-
sented in gender specialty clinics and have more difficulties
accessing gender-affirming care compared to White transgender
and nonbinary youth [2].

A recent study based on the 2015 U.S. Transgender Survey
found that transgender adults who received pubertal blockers as
adolescents had significantly lower lifetime suicidal ideation
compared to those who desired but did not receive it [8]. How-
ever, thus far, there are no large-scale studies comparing mental
health and suicidality among transgender and nonbinary youth
who wanted GAHT and received it to those who wanted it but did
not receive it [14]. Three small clinical studies have examined
GAHT in relation to mental health and suicidality among trans-
gender and nonbinary youth. However, these clinical studies
were not able to randomize youth to receive GAHT or include a
control group. The first study followed 47 transgender youth and
found that mean levels of suicidality significantly decreased from
1.11 before starting GAHT to .27 when assessed approximately 1
year after beginning GAHT [7]. The second study of 128 trans-
gender youth found small to moderate improvements in self-
reported depressive symptoms (d = .44) [15]. The third study
examined 50 transgender youth at two 6-month intervals
following the start of GAHT and found significant decreases in
depression as measured by the Center for Epidemiologic Studies
Depression Scale [16]. Each of these studies noted limitations
related to not being able to control for the role of parental sup-
port, as each youth had at least one parent who supported their
receipt of GAHT.

The present study draws from a large sample of transgender
and nonbinary youth between the ages of 13—24 to examine the
association between receipt of GAHT with self-reported
depression, thoughts of suicide, and attempted suicide.
Furthermore, because many current concerns around GAHT
relate to their use in youth under the age of 18, these associations
will also be examined separately for those under age 18.

Methods
Procedure

Data were from an online nonprobability sample collected
between October and December 2020 of 34,759 youth aged 13—
24 who resided in the U.S. and identified as LGBTQ. Youth were
recruited via targeted ads on Facebook, Instagram, and Snapchat.
Those who reported residing outside of the U.S., having an age
below 13 or above 24, or being both heterosexual and cisgender
were excluded from the sample. To approach a more represen-
tative sample, targeted recruitment was conducted to ensure
adequate sample sizes with respect to geography and racef
ethnicity. Qualified respondents completed a secure online
questionnaire that included a maximum of 142 questions. The
survey employed two validity checks. The first was an item that
required youth to select a specific response from the provided
list. The second validity check screened for youth who responded
inconsistently to the same item placed at two separate points in
the survey. Each question related to mental health and suicidality
was preceded by a message stating: “If at any time you need to
talk to someone about your mental health or thoughts of suicide,
please call The Trevor Project at 1-866-488-7386." Youth were
able to select “decline to answer" for any questions in the survey
that they did not want to answer. Respondents were eligible to be
entered into a drawing for one of 100 gift cards worth $50 each
by providing their email address after being routed to a separate
survey. The research proposal was reviewed and approved by an
independent Institutional Review Board, Solutions IRB. Youth
participation was voluntary, and informed consent was obtained.
We obtained a waiver of parental consent for youth aged
13—17 years as the research posed a minimal risk and could have
presented potential harm for youth who were not out to their
parents about their LGBTQ identity. No names or personal details
were included to ensure confidentiality and privacy.

Measures

Gender-affirming hormone therapy use. Youth who indicated they
were transgender or nonbinary were asked, “Are you currently
taking gender-affirming hormones?” with response options that
included, (1) “No, and I do not want to take them,” (2) “No, but |
would like to take them,” and (3) “Yes.” In logistic regression
analyses, youth responses are coded as (0) “No, but [ would like
to take them” and (1) “Yes.”

Depression. Current levels of depression were measured using
the Patient Health Questionnaire-2 [17]. The Patient Health
Questionnaire-2 was designed as a two-item screening tool for
major depressive disorder in the past 2 weeks. Scores were
dichotomized based on recommended guidelines for a total score
of three or more being indicative of depression,
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Suicidal thoughts and behaviors. Youth were first presented with
a question on whether they had seriously considered suicide in
the past year. Those that answered, “yes" were subsequently
asked how many times they had attempted suicide in the past
year, with answers dichotomized into zero compared to one or
more attempts. Both items are from the Centers for Disease
Control and Prevention's Youth Risk Behavior Survey [18].

Demographic covariates. The following sociodemographic cova-
riates were examined based on their potential relationships with
suicidality and access to GAHT: age, socioeconomic status (just
able to meet basic needs or less, more than able to meet basic
needs), race (Alaska Native/American Indian, Asian/Pacific
Islander, Black/African American, Latinx, multiracial, or White),
and census region (Northeast, South, Midwest, West). Gender
identity was measured using a two-stage question that first
asked, “What sex were youth assigned at birth, on your original
birth certificate,” with response options of male or female. The
second question asked, “Which of the following terms best de-
scribes your gender identity. We understand that there are many
different ways youth identify, please pick the one that best de-
scribes you,” with response options of boy/man, girl/woman, and
nonbinary/genderfluid/gender nonconforming, as well as op-
tions to indicate the youth did not understand the question or
were not sure of their gender identity. For those who indicated a
known gender identity, the measures were combined to create
categories of transgender girl/woman, transgender boy/man, and
nonbinary. A single item was used to measure sexual orientation
stating, “Which of these options best describes your sexual
orientation. We understand that there are many different sexual
identities please pick the one that best describes you,” with
response options of gay, lesbian, bisexual, pansexual, queer,
questioning, or straight/heterosexual [19].

Additional covariates. Four additional covariates were included
based on their potential relationships with both access to GAHT
and risk of depression and suicidality among transgender and
nonbinary youth. Parent support for a youth’s gender identity was
assessed by asking youth, “Do you have at least one parent who is
supportive of your gender identity?” with answers of (1) “No,” (2)
“Yes,” and (3) "] am not ‘out’ about my gender to any of my par-
ents,” Youth's report of victimization based on their gender
identity was assessed by asking, “Have you ever felt physically
threatened or been physically abused because of your gender
identity?” Response options were (0) “No” and (1) “Yes.” Receipt of
puberty blockers was assessed by an item placed immediately
prior to the question on GAHT that asked, “Did you take medica-
tion designed to prevent or delay puberty (also known as puberty
blockers)?” Response options were codes as (0) “No” and (1) “Yes.”
Exposure to gender identity conversion efforts (GICE) was
assessed by asking, “Did you ever receive treatment from someone
who tried to change your sexual orientation or gender identity
(such as trying to make you straight or cisgender)?” Youth who did
not undergo conversion efforts or who reported that they under-
went conversion efforts related to only their sexual orientation
were coded as (0) “No,” while youth who reported undergoing
GICE were coded as (1) “Yes.”

Data analysis

SPSS version 28 was used in conducting all analyses [20].
Chi-squared tests of independence were used to examine the

proportion of young people who used GAHT compared to those
who wanted GAHT but did not receive it. A t-test was used to
examine mean age differences. After adjustment for the afore-
mentioned covariates, logistic regression was used to determine
the odds of depression, past-year thoughts of suicide, and a past-
year suicide attempt among those who received GAHT in com-
parison with those who wanted GAHT but did not receive it. To
address the lack of research focused on gender-affirming medical
care among transgender and nonbinary youth who are minors,
analyses were also conducted separately among youth aged 13—17.

Participants

A total of 11,914 youth from unique IP address indicated that
they were transgender or nonbinary. Our question on GAHT was
placed toward the end of the survey, and as such 2,895 youth had
missing data. Chi-squared tests of independence were used to
compare the 9,019 youth who had GAHT data to the 2,895 who
did not. There were no significant differences within sexual
identity, socioeconomic status, census region, gender identity
support from parents, gender identity-based victimization, or
GICE. The proportion of transgender boys/men and nonbinary
youth were comparable. There were slightly higher rates of
transgender women in the sample with data on GAHT compared
to those with missing data (8% vs. 6%, 7(2(2) =13.21,p =.001). The
sample with data on GAHT had higher rates of multiracial youth
(21% vs. 17%) and lower rates of White youth (55% vs. 60%)
(12(5) =34.32, p < .001). Age was examined using t-test analyses
with the average age of the subset of youth with data on GAHT
slightly greater (17.62) than those without it (17.30),
(11,912 = 4.60), p < .001.

Results

The majority of youth were nonbinary (63%), followed by
transgender boy/man (29%) and transgender girl/woman (8%).
The average age was 17.62 (standard deviation = 3.21), and 27%
reported that they were either just able to financially meet basic
needs or struggled to meet basic needs. Most youth resided in
the South (36%), followed by West (27%), Midwest (22%), and
Northeast (15%). Overall, 29% identified as bisexual, 26% as
pansexual, 20% as gay or lesbian, 20% as queer, 4% as questioning,
and 2% as heterosexual. The majority of the sample was non-
Hispanic White (55%), followed by multiracial (21%), Latinx
(12%), Asian/Pacific Islander (5%), Black (4%), and American In-
dian/Alaskan Native (2%).

Half of transgender and nonbinary respondents said they
were not using GAHT but would like to receive it, 36% said they
were not interested in receiving GAHT, and 14% said they were
receiving GAHT. In bivariate analyses (Table 1), those who
received GAHT were on average older, and a greater proportion
reported that they struggled to meet basic needs or were just
able to meet them, compared to those who wanted GAHT but did
not receive it. Those who lived in the South were underrepre-
sented among those who received GAHT when they desired it.
Transgender girls/women and transgender boys/men were rep-
resented in greater proportions among those who received
GAHT, while a greater proportion of those who were nonbinary
reported wanting GAHT but not receiving it. White youth were
the only race/ethnicity group that were represented in a greater
proportion among those who received GAHT compared to those
who wanted it but did not receive it. Transgender and nonbinary
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Table 1
Sample characteristics of transgender and nonbinary youth aged 13—24 based on receipt of GAHT
Received GAHT (n = 1.216) Wanted but did not receive GAHT
Mean (SD}or % (n} n=4537}
Mean (5D} or % (n)
Age 19.95 (2.80) 16.91 (2.97) #15751) = 3326, p <« 001
Socioeconomic status 71 =17.11, p = 001
More than meets basic needs 67.3 (794) 73.5(2,947)
Just meets basic needs or less 327 [385) 26.5 (1.063)
Census region %4(3) = 32.25, p < .001
Northeast 17.2 {209} 14.0 (634)
Sauth 28.7 (349} 36.9 (1,676}
Midwest 23.4 (285} 22.8(1,035)
West 30.7 (373) 26.3 (1,192)
Gender identity +2(2) = 374.88, p = 001
Monbinary 21.3 (259} 49,5 (2.245)
Transgender boy/man 55.3 {673) 41.3(1.874)
Transgender girlwoman 234 (2843 9.2 (418)
Sexual identity xZ(S) = 11349 p = 001
Gay/leshian 256 (310} 17.9 (807)
Heterosexual 4.5 (53) 1.8 (B0)
Bisexual 30.5 (369) 294 (1,325)
Pansexual 16.4 (198} 27.8 (1,250}
Queer 20.2 (244) 19.0 (845)
Questioning 20 {35} 4.4 (196)
Race/ethnicity “*(5) = 63.34, p < .001
American Indian/Alaskan Native 1.4 (16} 2.2198)
Asian/Pacific Islander 3.1 (36) 4 6 (202)
Blaclk 1.7 (207 4 (150)
Latinx 8.8 (104) 12.4 (543)
White 68.3 (805) 95.8 (2,441}
Multiracial 16.7 {197} 21.5 (940}

GAHT = gender-affirming hormone therapy; SD = standard deviation.

youth who identified as gay, lesbian, or heterosexual were rep- Pansexual youth were underrepresented among those who
resented in higher proportions among those who received GAHT wanted GAHT but did not receive it. Table 2 presents the char-
compared to those who wanted it but did not receive it. acteristics of transgender and nonbinary youth among the

Table 2
Sample characteristics of transgender and nonbinary youth aged 13—17 based on receipt of GAHT
Received GAHT {n = 274) Wanted but did not receive GAHT (n = 2,961}
Mean (SD) or % (n) Mean {SD) or % (n)

Age 16.00 (1.03) 15.09 (1.36) 1(13233) = 1081, p = .001

Socioeconomic status 1) =397,p= 05
More than meets basic needs 86.3 {220) 81.3 (2.019)
Just meets basic needs or less 13.7 {35) 18.7 (463)

Census region %3(3) = 1450, p = 01
Mortheast 14.6 {40} 13.7 (405)
Sauth 263 (72) 37.4 (1,107)
Midwest 24.8 (68) 22.0 (652)
West 34.3 (94} 26.9 (797)

Gender identity w3(2) = 100.35, p = .001
Monbinary 15.3 {42) 46,7 (1,382)
Transgender boy/man 74.8 (205) 46.5(1.377)
Transgender girljwoman 0.9 {27) 6.8 (202}

Sexual identity );,2(5) = 52.85 p = .00
Gay/leshian 32.2(88) 18 5 (544)
Heterosexual 40111} 6 (46)
Bisexual 33.0 (90) 31 3 [921)
Pansexual 13.9(38) 16.5 (486)
Queer 13.6{37) 27 0(795)
Questioning 3.3{9) .0{148)

Race/ethnicity wH5) = 1431, p = 01
American Indian/Alaskan Native 1.8{5) 2571
Asian/Pacific Islander 4.2 (11} 5.4(152)
Black 1.5 (4} 3.9(111)
Latinx 8.1(21) 14.0 (396)
White 58.8(153) 50.2 (1,424)
Multiracial 25.4 (66) 24.1 (683)

GAHT-gender-affirming hormone therapy; SD = standard deviation.
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Table 3

647

Challenges among transgender and nonbinary youth aged 13—24 based on receipt of GAHT

Received GAHT [n = 1,216}

Wanted but did not receive GAHT (n = 4,537}

% (n} %{n}

Gender support from parents 74(2) = 69598, p = 001

No 17.6{219) 33.6(1451)

Yes 79.8 (955) 38.2 (1,648)

Mot “out” to parents 2.61(31) 282 (1,218}
Gender identity-based victimization 61.9(734) 492 (2,125) 2%(1) = 5956, p < 001
Gender identity conversion efforts 147 (172} 13.9 (581) ¥1) =042, p = 52
History of puberty blocker use 11.0(132) 1.0 (44) ¥2(1) = 31580, p = .001
Depression 60.8 (738) 75.0 (3,385} 12{1] = 9538, p = 001
Seriously considered suicide 43.9(521) 57.1 (2,409} (1) = 65.89, p < .001
Attempted suicide 14.6 (173) 23.2 (956} 241) = 4024, p = 001

GAHT = gender-affirming hormone therapy.

subsample aged 13—17 based on whether they were able to
obtain desired GAHT.

Those who had parental support for their gender identity
comprised nearly 80% of youth who received GAHT. Among those
who wanted GAHT but did not receive it, 38% had parental
support (Table 2). Among those who received GAHT, 11% reported
that they had ever used puberty blockers compared to only 1% of
those who wanted GAHT but did not receive it. Less than 1% (.6%)
of youth who reported not wanting GAHT had ever used puberty
blockers. A higher percentage of youth who received GAHT
experienced gender identity—based victimization compared to
those who wanted GAHT but did not receive it. In bivariate
analysis, a smaller percentage of transgender and nonbinary
youth who received GAHT reported recent depression (61% vs.
75%), seriously considering suicide in the past year (44% vs. 57%)
and attempting suicide in the past year (15% vs. 23%) compared
to those who wanted GAHT but did not receive it. Similar pat-
terns emerged among youth aged 13—17 compared to the full
sample (Table 4); however, 94% of those 13—17 who received
GAHT had parental support compared to 80% among the full
sample. Additionally, a larger proportion of those aged 13-17
who received GAHT had used puberty blockers (24%) compared
to the overall sample {11%).

In adjusted logistic regression models (Table 5), receipt of
GAHT was associated with lower odds of recent depression
(adjusted odds ratio [aOR] = .73, p < .001) and seriously
considering suicide in the past year (aOR = .74, p < .001). The
aOR for attempted suicide among the overall sample of trans-
gender and nonbinary youth aged 13—24 did not reach statistical
significance (aOR = .84, p = .16). Among those aged 13—17,
receipt of GAHT was associated with nearly 40% lower odds of

Table 4

recent depression (aOR = .61, p < .01) and attempting suicide in
the past year (aOR = .62, p < .05). For youth under age 18, the aOR
for seriously considering suicide in the past year did not reach
statistical significance (aOR = .74, p = .08).

Discussion

These findings extend previous cross-sectional research
conducted with transgender and nonbinary adults and provide
support for a significant relationship between access to GAHT
and lower depression and suicidality among transgender and
nonbinary youth. Among the full sample and those under age 18,
receipt of GAHT was associated with significantly lower odds of
experiencing symptoms of depression in the previous 2 weeks.
Although our study is not able to determine temporal patterns, it
is unlikely that many transgender and nonbinary youth began
GAHT subsequent to this 2-week time frame. The pattern of
statistical significance for findings related to past-year suicidality
was less consistent, which may indicate challenges related to
statistical power when examining fairly infrequent outcomes
such as suicidal thoughts and behaviors, particularly among
smaller subgroups of individuals [21]. However, overall, our re-
sults indicate significant relationships between receipt of GAHT
and lower suicidality among transgender and nonbinary youth.

Bivariate findings point to disparities in receipt of GAHT among
subgroups of transgender and nonbinary youth. In particular,
transgender and nonbinary youth living in the South had lower
rates of accessing GAHT when they wanted it. This is also the region
where the majority of bills to restrict access to gender-affirming
care for transgender youth have been introduced subsequent to
the collection of these data [2Z]. Overall youth who were able to

Challenges among transgender and nonbinary youth aged 13—17 based on receipt of GAHT

Received GAHT (n = 274)

Wanted but did not receive GAHT (n = 2.961)

%{n) %(n)

Gender support from parents ;(2(2] = 323.26,p = 001

No 3.7 (10) 33.3 (933)

Yes 93.7 (254) 37.2(1,043)

Mot “oul” to parents 26070 295 (825)
Gender identity-based victimization 57.5(734) 48.6 (2,125} 12{1] = 766, p<.01
Gender identity conversion efforts 13.1 (34} 13.6 (364) 1) =005, p = 82
History of puberty blocker use 244 (66) 1.3 (37) ¥2(1) = 42286, p = .001
Depression 609 (167) 77.49(2,294) ¥2(1) = 39.83, p < .001
Seriously considered suicide 51.1{135) G1.6 (1,674} Y411 = 1087, p < 001
Attempted suicide 16.0 (42) 27.7 (733} 441) = 1667, p < 001

GAHT = gender-affirming hormone therapy.
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Table 5
Multivariate adjusted logistic regression of gender-affirming hormone therapy on
depression and suicidality among transgender and nonbinary youth

Overall sample

2DR (95% CI)

Ages 13-17
p-value aOR (95% C)

p-value

Depression 073 (0.61-0.88) -.001  0.61(043-0.86) <.01
Seriously 0.74 (0.62-088) <001 D0.74{052-103) .08
considered
suicide

Attempted suicide  0.84 (0.66-1.07) .16 .62 (0.40-097) .04

Adjusted for age, secioeconomic status, census region, gender identity, sexual
orientation, race/ethnicity, parent support for gender identity, gender identity-
based victimization, gender identity conversion efforts, and history of puberty
blocker use.

a0R = adjusted odds ratio; Cl = confidence interval.

access GAHT reported greater rates of financial struggles; however,
this was not true for the subsample aged 13—17. Our measure of
socioeconomic status was based on household finances, which
often look different for those 18 and older who may no longer be
able to rely on their family’s resources. As expected, youth over age
18 had higher rates of being able to access GAHT when they desired
it. Among transgender and nonbinary youth, those who primarily
reported a binary identity (i.e., transgender man or transgender
woman) had higher rates of accessing GAHT compared to those
who were nonbinary. Pansexual youth were also under-
represented among those who received GAHT; however, this
relationship may also be related to nonbinary identities as
pansexual was the most frequently reported sexual orientation
among nonbinary youth. There were also disparities in access to
GAHT across race/ethnicity. White youth represented 68% of those
who received GAHT compared to 56% among those who wanted it
but did not receive it, with LGBTQ youth of color reporting lower
rates of obtaining GAHT. Furthermore, parental support for their
child's gender identity had a strong relationship with receipt of
GAHT, with nearly 80% of those who received GAHT reporting they
had at least one parent who supported their gender identity,
including 94% of those aged 13—17. Together, these findings indi-
cate that youth receipt of gender-affirming care is based not only on
their presenting concerns but also on their parent’s level of support,
geography, and their social identities, which relate to barriers to
care among the broader population of youth as well [23—-28]. To
reduce disparities in youth access to GAHT there is a need to focus
on increasing awareness and education around gender-affirming
care for parents as well as among healthcare providers and others
in positions to support youth health and well-being.

Some of the hesitance regarding gender-affirming care for
transgender and nonbinary youth may be due to a misunder-
standing of the causes of mental health challenges in trans-
gender and nonbinary individuals, such as a failure to recognize
ways incongruence between physical traits and one’s gender
identity can produce psychological distress marked by depres-
sion. High rates of depression, suicidal ideation, and suicide at-
tempts among ftransgender youth are sometimes used by
antitransgender politicians and activists to erroneously suggest
that transgender identity is a mental health condition that can be
treated through counseling and conversion efforts [27]. These
individuals ignore the impacts of gender dysphoria and minority
stress [28] and suggest that GAHT is not necessary if transgender
youth can be counseled into accepting their sex assigned at birth.
The findings of this study demonstrate that GAHT could be a
potential mechanism by which mental health and suicide

disparities among transgender and nonbinary youth may begin
to decrease. Furthermore, existing evidence suggests that regret
is low for gender-affirming care interventions, with one study of
55 transgender adults who had received gender-affirming care as
adolescents finding that not one experienced regret [29].

There remains a critical need for mental health outcomes data
among transgender and nonbinary youth receiving GAHT,
including through longitudinal studies. Large-scale longitudinal
data collection will better elucidate the risks and benefits of in-
dividual treatment options so that youth and their families can
make evidence-informed decisions regarding care.

Limitations

This study boasts a large, diverse sample of transgender and
nonbinary youth across the U.S.; however, some limitations should
also be noted. First, causation cannot be inferred due to the study’s
cross-sectional design. It is possible that those who historically
have higher rates of depression and suicidal thoughts and behav-
iors are also less able to seek or obtain GAHT. However, combined
with repeated measures designs of other studies [7,15] it appears
likely that receipt of GAHT may lead to reduced levels of depression
and suicidality. Given existing research, it is unlikely that ran-
domized controlled trials of GAHT for youth would be ethically
appropriate. To better understand directionality, prospective lon-
gitudinal designs are needed. Additionally, our self-reported non-
probability sample may limit the generalizability of findings and
suggest the need for the inclusion of gender identity-specific
measures in larger probability samples. Finally, our study did not
include variables to assess at what age youth began puberty
blockers or GAHT or the duration for which they had been receiving
them. Because younger transgender and nonbinary youth in our
sample may have been eligible for either puberty blockers or GAHT,
there may have been youth who were currently receiving the pu-
berty blockers and not yet ready to start GAHT. However, this is a
small partof our sample as only 20 youth aged 13— 14 indicated that
they had taken puberty blockers but had not accessed desired
GAHT. Data on age and duration of access should be included in
future studies to better understand the relationship between GAHT
and mental health.

Unfortunately, efforts to legally restrict gender-affirming care for
transgender and nonbinary youth may negatively impact mental
health through two separate but linked pathways. The first is by
directly prohibiting medication that many of these youth rely on to
reduce feelings of gender dysphoria. The second is by increasing
minority stress through negative public attention and harmful
rhetoric debating the rights of transgender and nonbinary youth to
live their lives authentically. As such, efforts to address the mental
health of transgender and nonbinary youth must also acknowledge
and address the cumulative risk that antitransgender political
statements and legislative efforts may have on their well-being.

As the evidence for gender-affirming care grows, medical and
mental health organizations are increasingly expressing support
for it. Many major medical and mental health organizations have
guidelines for working with transgender individuals centered
around respect for the patient and shared decision-making [30,31],
with some organizations releasing statements explicitly opposing
any efforts to prevent access to gender-affirming care [32,33]. Given
the well-documented risks of negative mental health and suicide
among transgender and nonbinary youth, it is necessary that those
serving these youth provide care that is patient-centered, affirm-
ing, and evidence-based.
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Feminizing Genital Gender-Confirmation Surgery [ Gheok for updates

Miriam Hadj-Moussa, MD,' Dana A. Ohl, MD,' and William M. Kuzon Jr, MD, PhD?

ABSTRACT

Introduction: For many patients with gender dysphoria, gender-confirmation surgery (GCS) helps align their
physical characteristics with their gender identity and is a fundamental element of comprehensive treatment. This
article is the 2nd in a 3-part series about the treatment of gender dysphoria. Non-operative management was
covered in part 1. This section begins broadly by reviewing surgical eligibility criteria, benefits of GCS, and
factors associated with regret for transgender men and women. Then, the scope narrows to focus on aspects of
feminizing genital GCS, including a discussion of vaginoplasty techniques, complications, and sexual function
outcomes. Part 3 features operative considerations for masculinizing genital GCS.

Aim: To summarize the World Professional Association for Transgender Health’s (WPATH) surgical eligibility
criteria and describe how patients with gender dysphoria benefit from GCS, provide an overview of genital and
non-genital feminizing gender-confirmation procedures, and review vaginoplasty techniques, preoperative con-
siderations, complications, and outcomes.

Methods: A review of relevant literature through April 2017 was performed using PubMed.

Main Qutcome Measures: Review of literature related to surgical eligibility criteria for GCS, benefits of GCS,
and surgical considerations for feminizing genitoplasty.

Results: Most transgender men and women who satisfy WPATH eligibility criteria experience improved quality
of life, overall happiness, and sexual function after GCS; regret is rare. Penile inversion vaginoplasty is the
preferred technique for feminizing genital GCS according to most surgeons, including the authors whose surgical
technique is described. Intestinal vaginoplasty is reserved for certain scenarios, After vaginoplasty most patients
report overall high satisfaction with their sexual function even when complications occur, because most are minor
and casily treatable.

Conclusion: GCS alleviates gender dysphoria for appropriately selected transgender men and women. Preop-

erative, intraoperative, and postoperative considerations of feminizing genital gender-confirmation procedures
were reviewed. Hadj-Moussa M, Ohl DA, Kuzon WM. Feminizing Genital Gender-Confirmation Surgery.
Sex Med Rev 2018;6:457—468.

Copyright © 2017, International Society for Sexual Medicine. Published by Elsevier Inc. All rights reserved.

Key Words: Gender Dysphoria; Transgender; Gender-Confirmation Surgery; Gender Reassignment;
Vaginoplasty

INTRODUCTION

Gender-confirmation  surgery (GCS) is an effective and
medically necessary treatment for many patients with gender

appropriately selected patients who undergo GCS experience
relief from gender dysphoria and improved emotional well-being
and quality of life (QOL)."? Patients also benefit from a wide
range of procedures to alter their secondary sex characteristics

(Table 1).

This article is the 2nd in a 3-part series focused on the
comprehensive treatment of gender dysphoria. In part 1, the
diagnosis and non-operative management of gender dysphoria,
including psychotherapy, social gender transition, and hormone
therapy, were reviewed.® In part 2, surgical eligibility criteria,

dysphoria." GCS enhances the benefits of psychotherapy, social
transition, and hormone therapy to alleviate gender dysphoria by
maximizing physical characteristics congruent with a patient’s
studies  support  that

gender  identity.  Contemporary

Received October 18, 2017, Accepted November 26, 2017,
1Department of Urology, University of Michigan, Ann Arbor, M, USA;

“Section of Plastic Surgery, University of Michigan, Ann Arbar, M|, USA

Copyright @ 2017, International Society for Sexual Medicine. Published by
Elsevier Inc. All rights reserved.
https://doi.org/101016/].sxmr.201711.005

Sex Med Rev 2018;6:457—-468

factors associated with regret, and benefits of GCS for trans-
gender men and women are reviewed before focusing on femi-
nizing gender-confymar i i
genital and non-
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Table 1. Gender-confirmation surgery
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Masculinizing surgery

Feminizing surgery

Lipofilling
Liposuction
Facial masculinization (rare}

Face

Voice modification surgery (rare)

Body Subcutaneous mastectomy
Male chest contouring
Pectoral implants

Cenital Hysterectomy
Salpingo-oopharectomy
Vaginectomy

Metoidioplasty + urethral lengthening

Facial feminization

Thyroid chondroplasty

Hair reconstruction

Voice modification surgery
Augmentation mammoplasty
Lipofilling

Gluteal augmentation

Waist lipoplasty

Orchiectomy

Penectomy

Vaginoplasty + clitoro-labioplasty
Vulvoplasty + clitoro-labioplasty

Phalloplasty + urethral lengthening

Scrotoplasty

Testicular prosthesis placement

Penile prosthesis placement

techniques, postoperative outcomes and complications, and the
authors’” operative technique for penile inversion vaginoplasty
(PIV). Parc 3 will focus on masculinizing GCS and review
ancillary procedures and services thar round our multidisciplinary
treatment of gender dysphoria.

GENDER-CONFIRMATION SURGERY ELIGIBILITY
CRITERIA

Health care professionals treating gender dysphoric patients
are well advised to follow the Standard of Care (SOC) recom-
mendations published by the World Professional Association for
Transgender Health (WPATH), the pre-eminent professional
organization dedicated to promoting high-quality evidence-based
care for transgender patients.’ The SOC establishes a framework
for communication and interaction between the multidisci-
plinary and often geographically dispersed health care pro-
fessionals caring for individual transgender patients. The
WPATH's guidelines have been criticized for being rigid and
paternalistic but that is not their intent. Rather than being
interpreted as fixed “rules,” the SOC explicitly states that in-
terventions should be individualized for each patient and that
deviation from the WPATH’s recommendations is appropriate at
times.' In addition, the SOC is under constant review and
revised as knowledge and experience with this patient population
grows; the 8th version of the SOC is currently being updated and
has not been released.

A critical factor for high-quality transgender patient care is
assessment by a mental health professional (MHP) who is
knowledgeable about the assessment and treatment of gender
dysphoria." When a qualified MHP confirms a patient’s readi-
ness for GCS, the MHP can provide a referral to the appropriate
surgeon. The WPATH SOC specifies that referrals for GCS
from qualified MHPs should report the following':

® DPatient’s gender dysphoria is persistent and well documented

® Patient has the capacity to make a fully informed decision and
consent for treatment

® Patient is the legal age of majority in a given country

® Patient’s medical or mental health comorbidities, including
any psychiatric disorders, are “reasonably well controlled” (for
chest surgery) or “well controlled” for genital surgery.' Obvi-
ously surgery should not be performed on actively psychotic
patients.

The WPATH encourages individualized treatment based on
each patient’s specific goals for gender expression and thus does
not specify which procedures should be done, or in what order."
Patients and their surgeons should come to a mutual agreement
about which surgeries to perform, taking into account the
patient’s goals for GCS, realistic expectations regarding post-
operative esthetic and functional outcomes, risk of morbidity,
recovery times, and cost.

Non-Genital Surgery

The WPATH SOC does not require any letters of referral for
facial feminization or masculinization procedures or for thyroid
laryngoplasty. These procedures can be performed before, after,
or independent of breast or chest or genital GCS.' To satisfy
WPATH eligibility criteria for breast or chest GCS, patients
should obtain 1 letter of referral from a qualified MHP.' Cross-
sex hormone therapy is not a prerequisite for breast or chest
surgery, although the WPATH encourages transgender women
to be treated with at least 12 months of feminizing hormones
before breast surgery because estrogen will stimulate breast
development. In the authors’ experience, many patients are
satisfied with the breast size they achicve with estrogen therapy
alone. Natural breast tissue also optimizes and stabilizes the
postoperative cosmetic result for patients who opt to undergo
breast augmentation surgery.'

Sex Med Rev 2018;6:457—-468

PLAINTIFFS006694



Case 4:22-cv-00325-RH-MAF Document 179-17 Filed 04/27/23 Page 3 of 14

Feminizing Genital Gender-Confirmation Surgery

Genital Surgery

WPATH eligibility criteria for genital GCS require 2 letters of
referral from separate qualified MHPs and compliance, in the
absence of a medical contraindication, with at least 12 months of
continuous cross-sex hormone therapy.' Any patient undergoing
metoidioplasty, phalloplasty, or vaginoplasty also must have
completed a 12-month real-life social transition, living full time
as their desired gender, to ensure they have resolved any personal,
professional, or social issues surrounding their gender identity
before undergoing irreversible genital surgery.' It should be
noted that the 12-month real-life experience is the most heavily
criticized stipulation of the SOC, viewed by some as a barrier to
GCS. Psychotherapy is recommended but not required for pa-
tients undergoing genital GCS.

ROLE OF SURGEONS

GCS does not fall within a single specialty’s scope of practice.
Depending on the procedure and the surgeon’s training and level
of expertise, GCS is performed by plastic surgeons, urologists,
general surgeons, otolaryngologists, and gynecologists. There is
ongoing international discussion regarding the requisite training
to perform GCS, especially genital procedures. Currently, there
are very few residency training programs or fellowships that
encompass GCS. In the absence of dedicated training curricula,
board-certified surgeons intending to perform genital recon-
struction should proceed with specialized training from experi-
enced mentors.

Surgeons should confirm WPATH eligibility criteria have
been met for each patient. This is ideally accomplished by
maintaining a working relationship with other members of the
patient’s treatment team. GCS should be rtailored to meet each
patient’s goals for gender expression so the WPATH recom-
mends surgeons thoroughly discuss the options for each type of
surgery with prospective patients including the benefits and
drawbacks; realistic expectations for cosmetic and functional
outcomes; financial obligations; and the risk of complications
including how unsatisfactory outcomes are treated.’ This infor-
mation should be presented in advance of surgery, using layman’s
terms, and with the help of visual aids such as before and after
photographs. Patients should be given a minimum of 24 hours to
consider their options and have their questions answered before
making the decision to proceed with surgery." Informed consent
must be documented for each procedure.

BENEFITS OF GENDER-CONFIRMATION SURGERY

Across all transgender health care research there is a paucity of
high level-of-evidence studies. Reported case series are often from a
single institution, samples are small, and reported outcome mea-
sures are inconsistent. Despite these limitations, the current body of
published literature strongly suggests that most transgender patients
who undergo GCS experience improved QOL, overall happiness,
psychologic function, body image, and sexual satisfaction.”*”~"

Sex Med Rev 2018;6:457-468

459

A few higher-quality studies using validated QOL and patient-
reported outcome measures are starting to be published. In 1 study
232 patients rated their QOL after GCS using a 21-point Likert
scale ranging from —10 (“most worsening possible”) to 10 (“most
improvement possible) for an average score of 7.9 + 2.6
(range = —2 to 10). The same cohort of patients rated their overall
happiness with GCS with an average score of 8.7 + 1.6 (range =
0—10).® In another study with a mean follow-up of almost 14
years, 68 patients rated their psychologic well-being after GCS
from 1 (“worse than ever”) to 5 (“better than ever”) for an average
score of 4.35 + 0.86.” 96% of patients in a German study
remarked that they would undergo GCS again.'® Satisfaction with
GCS remains high even when surgical complications occur, which
likely reflects the importance of GCS for patients who above all are
seeking relief from gender dysphoria.*?

A small number of prospective studies measuring the impact of
GCS also provide encouraging results. In a Brazilian study, 47
transgender men were evaluated before and 1 year after GCS using
the World Health Organization Quality of Life Assessment
(WHOQOL-100). Patients were found to have statistically sig-
nificant improvements in psychologic (eg, positive feelings, self-
esteem, body image) and social (eg, relationships, social support,
sexual activity) domains, The same cohort did report worse
physical health (pain and discomfort, energy and fatigue, sleep) and
level of independence (mobility, activity of daily living), although
the investigators suggested this finding could be related to the
postoperative recovery pcriod‘? A prospective study of young
transgender adults who underwent puberty suppression followed
by cross-sex hormone therapy and GCS once they reached the age
of consent showed that treatment was associated with statistically
significant improvements in body image, psychological func-
tioning, overall well-being, and decrease of gender dysphoria.®

Transgender patients describe their sexual function and sexual
satisfaction, outcome measures associated with increased overall
happiness and QOL, favorably after GCS.*”* After inversion
vaginoplasty, transgender women in 1 study rated their sexual
satisfaction with an average score of 7.8 + 2.4 (range = 0—10).%
In a retrospective study, trans-feminine and trans-masculine
patients rated their postoperative sex lives on a scale from 1
(“very dissatisfied”) to 5 (“very satisfied”) for an average score of
3.42 +1.12 and 3.78 + 1.07, respecrive[y.q In a separate cohort
of transgender men and women, 75.5% described an improved
sex life after GCS, with some citing that they finally felt
comfortable with their genitals.” Unfortunately, good post-
operative sexual function is not ubiquitous; in the same study
12.3% of patients described worse sex lives after GCS because of
genital pain, lack of sensation, and difficulty relaxing.”

REGRET AFTER GENDER-CONFIRMATION
SURGERY

Regret after GCS is rare, occurring in 0% to 3.8% of

. J11—13 . L . . .
patients.” Ongoing discrimination despite undergoing
GCS can cause some patients to have difficulty expressing their
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gender identity and regret having had surgery. Factors associated
with regret include poor social and family support, late-onset
gender transition, suboptimal cosmetic outcome, poor sexual
function, concomitant mental health issues, and non-compliance
with WPATH SOC guidelines.""™* In a study of patients
requesting genital reversal surgery, Djordjevic et al'* found that
every patient had undergone GCS before meeting WPATH
eligibility criteria by an insufficient social gender transition,
absent or inappropriate hormone therapy, or evaluation by an
improperly qualified MHP. Patterns that emerge from studies of
regretful patients underscore the importance of adhering to
WPATH SOC guidelines, which include rigorous training
standards for MHPs who diagnose, weat, and refer gender
dysphoric patients for GCS.'

FEMINIZING GENDER-CONFIRMATION SURGERY
Non-Genital Surgery

Non-genital procedures such as breast augmentation and facial
feminization surgery can be particularly important interventions
for transgender women, making it easier for them to present
socially in a female gender role."” In fact, Ginsberg et al'® found
that facial procedures, including permanent hair removal and
facial feminization surgery, were a priority over chest or genital
surgery for most transgender women.

Facial Feminization, Thyroid Chondroplasty, and Voice
Modification Surgery

Testosterone therapy can dramatically masculinize transgender
men by leading to growth of facial and body hair, lowering vocal
pitch, and increasing muscle mass. Unfortunately, feminizing
hormone therapy does not alter the physical appearance of
transgender women to nearly the same degree. As a result, facial
feminization procedures are popular among transgender women
and can include a combination of jaw and forehead contouring,
rhinoplasty, chin reconstruction, scalp advancement, hair trans-
plantation, and dermal filler injections.”” Vocal cord surgery
raises vocal pitch to traditionally feminine ranges and is usually
performed with thyroid chondroplasty to reduce the thyroid
15

cartilage (Adam’s apple).™

Breast Surgery

Breast augmentation has been shown to increase feelings of
femininity in transgender women.'” Natural breast tissue opti-
mizes the cosmetic result of breast augmentation, so the
WPATH recommends patients be treated with a minimum of 12
months of feminizing hormone therapy before surgery.'
Hormone therapy leads to variable breast growth. After 12 ro
24 months of treatment many patients experience enough breast
development that they choose to forgo augmentation.'
Augmentation mammoplasty is performed using similar
approaches as those used for ciswomen with a few additional
considerations. The male chest is broad with a lower and more

Hadj-Moussa et al

widely spaced nipple-arcolar complex, so patients should be
advised that these anatomic factors can limit implant choice.
Achieving significant cleavage (medial breast fullness) is difficult
because the implant must be centered under the nipple. Lipo-
filling (fat grafting) can be used for touchups and for primary
breast enhancement when only a small augmentation is neces-
sary.'” The long-term outcomes and safety of lipofilling have not
been studied in the transgender population.

Genital Surgery

As part of their gender transition, some transgender women
elect to undergo genital GCS. Feminizing genitoplasty should be
tailored to meet each patient’s goals for her gender identity. At a
minimum this involves bilateral orchiectomy to eliminate their
major source of endogenous testosterone and decrease post-
operative antiandrogen medication requirements. Full genital
reconstruction with penectomy, urethroplasty, and vaginoplasty
with clitoro-labioplasty represents the opposite end of the spec-
trum and aims to create a natural-appearing vulva, a neovagina
with adequate width and depth for penetrative intercourse, and a
sensate neoclitoris." ™7 “Zero-depth” vaginoplasty (vulvo-
plasty with clitoro-labioplasty) is a good option for patients who
are interested in having a feminine vulva and clitoris but who do
not desire penetrative intercourse and/or want to avoid post-
operative neovaginal dilation.

VAGINOPLASTY

Vaginoplasty techniques used during GCS have been adapted
from procedures that were originally developed to treat vaginal
agenesis.” Surgical creation of a neovagina has been described
using different skin grafts, intestinal transposition, and pedicled
genital or non-genital skin flaps. The optimal vaginoplasty
approach has not been determined because large empiric studies
directly comparing different procedures have not been per-
formed. Nevertheless, PIV using a pedicled penoscrotal skin flap
has emerged as the 1st-line approach for primary vaginoplasty
according to most GCS surgeons including the authors whose
surgical technique is described in Appendix A."'>"

Preoperative Considerations

General Considerations

Prospective surgical patients who have met WPATH SOC
eligibility criteria should undergo a preoperative evaluation to
assess their medical history, identify perioperative risk factors,
and complete relevant diagnostic and laboratory testing.””
Medical conditions should be reasonably well controlled. To
optimize wound healing, diabetics should have well-controlled
blood glucose with a hemoglobin A,. level below 7%.?’
Smokers should quit at least 6 weeks before surgery; some
surgeons perform preoperative urine cotinine testing as confir-
For any vaginoplasty procedure, prophylactic paren-
teral antibiotics appropriate for colorectal procedures should be

mation.”
_ L . P 22
administered within 60 minutes of incision.

Sex Med Rev 2018;6:457—-468
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Table 2. Permanent hair removal for gender-confirmation surgery”>

461

Electrolysis

Laser therapy

Mechanism of action
An electrical current is transmitted through a small needle
or probe to each hair follicle, permanently destroying it.

Advantages
Hair follicles can be permanently destroyed
Effective for light-colored hair
Each session less expensive

Disadvantages

Much slower than laser hair removal
Hair follicles are treated individually
Sessions last several hours and must be repeated every

1-2 wk for up to 1y for full results

Results are highly variable and depend on the modality
and operator

Painful, requires injected or topical anesthetic

Laser light energy is absorbed by melanin in the hair shaft,
damaging its follicle and decreasing the amount of hair that
will grow. Different lasers are used based on hair color and
skin type.

60x faster than electrolysis
Requires fewer treatments
3—6x short sessions are repeated every 6 wk and completed
3 mo before surgery
Large surface area treated each session
Less painful, can pretreat with topical anesthetic
Efficacy increased by shaving before treatment
Very effective for dark-colored hair on light skin

Hair follicle is not permanently destroyed
Each session more expensive
Not effective for light-colored hair

Must stop any hair removal (waxing, plucking, electrolysis) that
damages the bulb for 4 wk before treatment

Must strictly avoid sun exposure for =6 wk before and after
treatment or risk dyspigmentation

Hair Removal

Permanent epilation of the external genitalia with laser therapy
or electrolysis is strongly recommended to avoid lining the
neovagina with hair-bearing skin, an outcome associated with
lower patient satisfaction and potential complications.®****
Laser hair removal is more popular than electrolysis, but
neither method permanently removes all hair and each is asso-
ciated with advantages and disadvantages (Table 2).”” There is
some evidence that hair follicles regress over time, which could
explain why regrowth after laser therapy or electrolysis tends to
be sparse.””” Hair removal can take 3 to 6 months and should be

completed at least 2 weeks before vaginoplasty.”

Individual surgeons undoubtedly have their own protocols
for hair removal, but few have been published in the litera-
ture. Hair should be removed from the entire penis and
perineum plus any scrotal skin that will be used t line the
neovaginal vaule. This usually involves epilating the entire
scrotum but hair removal from a midline strip of scrotal skin
(4—10 cm) alone could be sufficient in certain situations.’>>°
Zhang et al” recommended patients bring photographs or
diagrams from their surgeons that outline areas of hair needing
removal to treatment sessions.

Some surgeons have advocated epilation at the time of surgery
by aggressively thinning skin flaps to remove deep hair follicles.
This practice has not been well studied, but 1lst principle
reasoning dictates that thinning a skin flap to the point of
functioning like a full-thickness skin graft necessarily

Sex Med Rev 2018;6:457-468

compromises its blood supply and could increase the risk of
wound complications. Furthermore, in the evenr a rectal perfo-
ration occurs during dissection of the neovaginal space, covering
the repair with a well-vascularized skin flap is undoubtedly
preferable to a poorly vascularized skin graft. Despite the time
and expense required for preoperative hair removal, most GCS
surgeons believe it adds a margin of safety and insist on its
completion before surgery.

Bowel Preparation

A mechanical bowel preparation is recommended for all pa-
tients undergoing vaginoplasty. A bowel preparation increases the
chance a rectal injury will heal after being repaired primarily

- .. . 17,19,27,2
instead of requiring a bowel diversion. 7,28

Minimize Thromboembolic Risk

Estrogen is associated with an increased risk of thromboem-
bolic events so most centers require it to be discontinued peri-
operatively, usually for at least 2 weeks before and 2 weeks after
surgery.”'® Patients should be informed that they might expe-
rience hot flashes or mood swings during this time.” Smoking
further increases the risk of venous thromboembolism for pa-
tients taking estrogen therapy, another reason patients should be
required to quit smoking completely for at least 6 weeks before
and after surgery."”'® Prophylactic heparin or low-molecular-
weight heparin and pneumatic compression devices also are
used intraoperatively and postoperatively by many surgeons.

PLAINTIFFS006697
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Skin Graft Vaginoplasty

There are reports of vaginoplasty using genital or non-geniral
full- or split-thickness skin grafts to line the neovagina going
back to the 1930s.*? Skin grafts are not limited by a vascular
pedicle, which ensures more can always be harvested to line the
neovagina completely. The downside of a circumferential skin
graft is that contraction leads to a cicatrix of scar tissue and
introital or neovaginal stenosis in 33% to 45% of cases.””””
Undesirable scarring or hypopigmentation of donor skin sites
and the lack of natural neovaginal lubrication are other draw-
backs to this appmach.lg Despite their historical significance,
primary vaginoplasty exclusively using skin grafts is seldom
performed in contemporary practice because of these disadvan-
tages.”” Skin grafts are frequently used when there is insufficient
tissue to create a neovagina with suitable depth for penetration
from inversion of the penile skin alone.'*?"

Intestinal Transposition Vaginoplasty

Pedicled rectosigmoid or ileal segments can be isolated
through an open or minimally invasive approach, brought into
the neovaginal space, and anastomosed with perineal skin create a
functional neovagina.'>'”*® Owing to the intrinsic properties of
bowel mucosa, intestinal vaginoplasty produces a neovagina that
has ample width and depth, is naturally lubricated with a texture
similar to a biologic vagina, and requires less postoperative
dilation to maintain its dimensions.”*” The benefits of intestinal
vaginoplasty are mirrored by encouraging outcomes across
functional, esthetic, and QOL measures.”” Based on published
data, intestinal vaginoplasty does not appear inferior to PIV in
outcomes or complication rates.”” Nevertheless, PIV remains the
preferred approach for primary vaginoplasty for most GCS sur-
geons because intestinal transposition inherently involves an
intra-abdominal operation and bowel anastomosis. Young
transgender patients with penoscrotal hypoplasia after hormone-
induced pubertal suppression are a notable exception. These
patients might be ideal candidates for primary intestinal vagi-
noplasty because they have insufficient penoscrotal skin for
PIV."" Intestinal vaginoplasty also is the preferred approach for
salvage cases requiring secondary vaginoplasty.

The meost commonly reported complication of intestinal
vaginoplasty is introital stenosis, affecting 1.2% to 8.6% of pa-
tients.'>** Many cases can be treated with neovaginal dilation,
although revision surgery might be required.”® Excessive neo-
vaginal discharge rarely lasts longer than 6 months but can be
accompanied by malodor after up to 10% of rectosigmoid vag-
inoplastics‘z? Bowel complications, including diversion colitis,
bowel obstruction, peritonitis, and adenocarcinomas, have been

. 27,30
reported but are relatively uncommon.*””

Penile Inversion Vaginoplasty

During PIV an anteriorly based inverted penile skin flap is
combined with a 2nd posteriorly based perineal skin flap, which
are primarily vascularized by internal pudendal artery branches,

Hadj-Moussa et al

and used as a skin tube to line the neovagina.’”>* PIV has many
advantages and is the preferred approach for primary vagi-
noplasty in most scenarios. Penile skin is smooth, elastic, largely
non-hair bearing, and contains minimal connective tissue. '
Vascularized flaps are less likely to contract than skin grafts, so
rates of neovaginal stricture and introital stenosis are lower and
range from 1% to 12% and 2.5% to 15%, respectively,' """
Unlike intestinal transposition vaginoplasty, PIV does not
require an intra-abdominal operation or bowel resection and
eliminates the risk of malodorous neovaginal discharge, although

. . . g 9
it does require more postoperative dilation."”

The primary disadvantage of PIV is that there is a finite
amount of penile skin to line the neovagina. Fortunately, the flap
can easily be augmented with full-thickness skin grafts harvested
from redundanc scrotal skin excised during labioplasty, non-
genital split-thickness skin grafts, or urethral flaps to create a
neovagina of adequate depth.”

Clitoroplasty

The goal of clitoroplasty is the creation of an esthetically
appealing neoclitoris with preserved erogenous sensitivity.””
Several successful clitoroplasty techniques have been described,
all using a vascularized segment of the dorsal glans penis inner-
vated by the dorsal neurovascular bundle.”® More than 80% of
transgender women can achieve orgasm after clitoroplasty
(range = 29—100%) >*243035-%7

Vulvoplasty

The labia majora and minora and clitoral hood are created
during vulvoplasty. Labioplasty using a straightforward scrotal
rearrangement yields the labia majora, its female embryologic
equivalent, with excellent esthetic results. Labioplasty to create a
feminine vulva can be performed in isolation for patients who do
not desire a functional neovagina.'” By contrast, creation of the
labia minora has posed a challenge for surgeons. Its embryologic
equivalent, the penile urethra, is amputated during penectomy so
it cannot be used for reconstruction.”” Several techniques to
construct the labia minora have been described, with many
surgeons gravitating toward the use of a penile shaft skin, a
tradeoff that leaves less skin available to line the neovagina during
PLV,'728:36:29741 penile shaft skin also is often used to create the
clitoral hood in circumcised patients, in exchange for lining the
neovagina. In uncircumcised patients, the prepuce can be used to
form the clitoral hood, its female corollary.”

VAGINOPLASTY COMPLICATIONS

All major surgeries carry a risk of complications and femi-
nizing GCS is no exception. Vaginoplasty requires disassembly,
rearrangement, and reconstruction of multiple organ systems and
thus is inherently associated with a diverse complication profile
(Table 3). Patients considering vaginoplasty should understand

Sex Med Rev 2018;6:457—-468
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Table 3. Relative frequency of vaginoplasty complications™2"28-2%30,3241-43

Frequency Notes
Major systemic complications
PE or DVT <1%
Stroke Very rare
Death Very rare
Cenital complications
Introital stenosis Up to 15% Increased risk it non-compliant with neavaginal dilation or
sexually inactive
Neovaginal stenosis <10% Prevented and treated with neovaginal dilation
Malodorous discharge <10% Intestinal vaginoplasty, especially rectosigmoid
Neovaginal prolapse <10% Presents when neovaginal stent is removed; treat by reinsertion
+ fibrin glue, bedrest; mucosal prolapse can be excised,
secondary vaginopexy rarely necessary
Neovaginal mucosal bleeding <10% Intestinal vaginoplasty, especially rectosigmoid
Dyspareunia <5% Transient, lasting <6 mo
Neovaginal necrosis <5% Usually minor, after piv
Labial necrosis <5% Usually minor
Clitoral necrosis <5% Usually minor, erogenous sensation remains intact
Introital atresia <3% Treat with introitoplasty
Neovaginal atresia <1% Treat with secondary intestinal vaginoplasty
Rectovaginal fistula <1% Increased risk after rectal injury, secondary vaginoplasty
Neovaginal perforation Very rare
Urinary complications
Misdirected urinary stream Up to 40% Tends to spray upward, treat with ventral meatoplasty
LUTS Up to 20% Most commonly urgency, frequency, and weak stream
Urinary incontinence Up to 20% Stress, urge, or mixed
Urinary retention <15% Postoperative and transient
Meatal stenosis <10% Treated with meatoplasty
Urethral injury <% Intraoperative, can repair primarily + catheter drainage
Urinary tract infection <5%
Urethrovaginal fistula <1% Presents with continuous incontinence, recurrent UTI
Urethral necrosis <1%
Urethral prolapse Very rare
Wound complications
Wound healing disorders Up to 30% Dehiscence, minor necrosis, or delayed wound healing; most are
treated conservatively
Infection Up to 20% Increased risk with DM, history of drug use, anticoagulation
Unesthetic scar Very rare
Bleeding complications
Postoperative hemorrhage <10% Most from corpus spongiosum; treat with placement of 22-Fr
catheter or hemostatic suture placement (1—2%)
Blood transfusions <5%
Hematoma <5% Decreased risk with postoperative pressure dressing; can

predispose for wound dehiscence; treat with expectant
management, surgical intervention rarely required
Castrointestinal complications
Rectal injury (intraoperative) <5% Treat most with primary repair and low residue diet; bowel
diversion rarely required

lleus <5%

Peritonitis <5%

Bowel obstruction <1% 50% will require bowel resection or lysis of adhesions
Diversion colitis Very rare

Neovaginal adenocarcinoma Very rare After intestinal vaginoplasty

DM = diabetes mellitus; DVT = deep vein thrombosis; LUTS = lower urinary tract symptoms; PE = pulmonary embolism; PIV = penile inversion vagi-
noplasty; UTI = urinary tract infection.

Sex Med Rev 2018;6:457-468
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that complications are common. Life-threatening adverse events
are rare and the risk of mortality is virtually 0%."'**" Patients
also should be aware that 25% w 80% of patients undergo
secondary procedures to optimize voiding or for vulvar cosmesis
after vaginoplasty.>®*+30-2%35737
highlight certain common and/or major complications.

In this review the authors

Intracperative Complications

Serious intraoperative complications are uncommon. Rectal
injuries sustained during dissection of the neovaginal space are
the most frequently reported (0.45—4.5%).2" %4142 Most can
be repaired primarily with a 2-layer closure using absorbable
suture. Bowel diversion is rarely necessary.”® Most patients who
sustain a rectal injury do not develop any long-term sequelae,
although they are at greater risk of developing a rectovaginal
fistula.”'**** Urethral injuries occur in 0% to 4.0% of cases and
can be repaired primarily with absorbable suture and prolonged
catheter drainage.”’**> Most groups report sporadic intra-
operative hemorrhage requiring blood transfusions,?!#73%42

Postoperative Complications

Cenital Complications

A modest percentage of patients are affected by stenosis of
their introitus (mean = 12%, range = 1.2—15%) or neovagina
(mean = 7%, range = 1—12%) after vaginoplast_v.z1'27'30’42'43 A
regimen of postoperative prophylactic dilation is crucial to
minimize the development of these outcomes including their
worst iterations, complete atresia of the introitus or entire neo-
vagina. Stenosis is often treated with dilation. Minor surgical
revision with U-shaped introitoplasty or relaxing incisions could
be necessary for recalcitrant cases.”” Complete neovaginal atresia
is very rare and requires a secondary intestinal vaginoplasty.

Rectovaginal fistulas represent the other end of the spectrum
of vaginoplasty complications. They complicate only approxi-
mately 1% (range = 0—17%) of cases but represent a distressing
outcome for patients and their surgeons.®”** In the largest
published series of neovaginal fistulas in transgender women after
GCS, van der Sluis et al** investigated the characteristics of 13
rectovaginal fistulas in a cohort of 1,082 patients. Every patient
presented with foul-smelling discharge or passage of flatus and/or
feces from her neovagina, often immediately after removing the
neovaginal stent placed during surgery. They identified several
factors associated with rectovaginal fistula development. Rectal
injuries were an expected culprit because they compromise rectal
wall integrity. Fistulas also were more common after revision
vaginoplasty (6.3%) compared with primary intestinal vagi-
noplasty (0%) or PIV (0.8%) or when the postoperative course
was complicated by hematoma, abscess, or flap necrosis.** These
findings could support a theory proposed by Selvaggi and Bell-
ringer'” that the anerior rectal wall can be devascularized during
dissection of the neovaginal space, compromising the tissue and
lowering the threshold for a fistula to develop. Resolution of a

rectovaginal fistula  usually  requires  surgery, including
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fistulectomy with primary repair, the use of local advancement
flaps, or, less commonly, bowel diversion.”® Small fistulas can
resolve with conservative management including a low residue
diet.

Extensive necrosis of the neovagina, labia, or neoclitoris can
occur but is infrequent because pelvic structures are generously
vascularized. Minor wound dehiscence is known to be extremely
common in the immediate postoperative period and is likely
under-reported in the literature. Minor tissue necrosis can be
managed conservatively with local wound care. Surgical debride-
ment is rarely na:(:«‘:ssar}h28 Erogenous sensation is usually
conserved after partial neoclitoral necrosis because it revascularizes
with time. Orgasm might be possible after neoclitoral necrosis
with complete neurovascular loss by stimulating the prostate and
residual erectile tissue within the corpus spongiosum.*®

Urinary Complications

A misdirected urinary stream is the most common urinary side
effect of vaginoplasty, affecting 5.6% to 33% of patients.>***
Meatal stenosis presents with a spraying urinary stream,
obstructive voiding symptoms, or urinary retention and can be
corrected with a simple meatoplasty, rearranging tissue as
necessary to produce a patent, unobstructed meatus. Periopera-
tive urinary retention is temporary and treated by replacing a
urethral catheter or placing a suprapubic tube.”' After vagi-
noplasty a small percentage of patients develop transient or
persistent urinary incontinence (stress, urge, or mixed) or other
lower urinary tract symptoms‘l’%’é? Neither the internal nor the
external urinary sphincter is directly compromised during vagi-
noplasty, so 1 theory is that stress incontinence results from
damage to the external sphincter complex during dissection of
the neovaginal space.”® The authors postulate that urinary
symptoms also could be affected by a positional change in the
bladder, underlying detrusor overactivity that is unmasked when
the urethra is shortened, or development of periurethral fibrosis.

Hematologic Complications

Venous thromboembolic events are a feared complication of
vaginoplasty because several hours of surgery are performed with
the patient in lithotomy and followed by several days of
decreased ambulation. Because of thrombosis prophylaxis stra-
tegies, including unfractionated or low-molecular-weight hepa-
rin, pneumatic compression stockings, discontinuing estrogen
therapy perioperatively, and encouraging smoking cessation, the

risk of venous thromboembolic events has been decreased to less
than 196,315:21:24.26:30

Clinically significant bleeding occurs in 1.7% to 10% of cases
. . 15,21,26,30,41

and commonly arises from the corpus spongiosum.
than 5% of patients require blood
fusions, 2126274074245 § perineal pressure dressing applied at the
completion of surgery helps avoid postoperative hemorrhage.

Large labial hematomas should be drained to prevent abscess
15

Fewer trans-

formation and wound dehiscence.

Sex Med Rev 2018;6:457—-468
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SEXUAL FUNCTION AFTER VAGINOPLASTY

Human sexual function is incompletely understood and
complex and affected by countless organic and external factors.
As a result, objectively defining what constitutes satisfactory
sexual function can be problematic. The goal of feminizing GCS
is to create a neovagina with sexual function that mirrors that of a
biologic woman with adequate dimensions for penetrative in-
tercourse, a sensate neoclitoris capable of sexual arousal and
orgasm, and a cosmetically feminine vulva. Postoperative patient
satisfaction is high for many, but not all, of these objectives.”®*’
Surgeons should discuss these limitations with patients and
provide them with realistic expectations for postoperative sexual
function. The optimal vaginoplasty technique with regard to
sexual function outcomes has not been determined, although
based on available data no approach appears obviously inferior.
Referral to a pelvic floor physical therapist can aid in recovery
and improve sexual functioning after vaginoplasty.

Areas of Higher Patient Satisfaction

Overall Sexual Function

Most patients are sexually active (mean = 71%, range =
33—89%) and subjectively satisfied with their sexual function
after feminizing vaginoplasty.”*”*°"*% Hess et al* found that
91.4% of patients who responded to a questionnaire were very
satisfied (34.4%), satisfied (37.6%), or mostly satisfied (19.4%)
with their sexual function after PIV. 2 studies of patients who
had undergone intestinal vaginoplasty yielded similar resules.
Patients rated their neovaginal sexual function after primary and
secondary intestinal vaginoplasty with an average score of 8.0
(range = 1—10) and 7.3 + 1.8 (range = 1—10), respectively.””
The generally high scores described in these studies are inter-
esting to consider in the context of other measures used to report
sexual function after vaginoplasty. For example, the Female
Sexual Function Index (ESFI) is a validated questionnaire used to
assess female sexual funcrion; a score lower than 26.55 is
considered the cutoff for sexual dysfunction.”**” The same
transgender women who subjectively rate their sexual function
favorably after vaginoplasty have FSFI scores that are consistently
below the 26.55 threshold (Table 4).>?"%2 This discordance
suggests that traditional measures of female sexual function, such
as the FSFI, which was validated in a cohort of biologic women
who were sexually active on a regular basis within stable het-
erosexual relationships, should be taken with a grain of salt when
applied to transgender women after vaginoplasty.

Table 4. Sexual function after vaginoplasty™>"*?

465

Vaginal Dimensions

Having the deepest feasible neovagina is a major concern for
many patients.”” To accommodate penetration comfortably,
neovaginal width and depth should be at least 3 and 10 cm,
respectively.!” These dimensions can almost always be achieved
during vaginoplasty. To maintain neovaginal size, regular dila-
tion or penetrative intercourse is critical, especially in the Ist
postoperative year." Fortunately, 76% to 100% of patients are
satisfied with their neovaginal depth for intercourse.”?%?"%!
Reports of secondary procedures to increase neovaginal depth
are uncommon.

Orgasm

The ability to reach orgasm is another important measure of
sexual function after feminizing GCS. As the surgical technique for
clitoroplasty has been refined, rates of orgasm have increased and
are generally higher than 80% in contemporary studies (range =
29—-1009%),> 84303235757 Interestingly, 25% to 46.9% of pa-
tients report improved orgasms after vaginoplasty.”’*>*

Cosmesis

78% to 100% of patients are satisfied with the esthetic outcome
oFsurgery.z‘g’l’3’2'Lil Vaginoplasty patients graded the appearance of
their genitals with an average score of 7.9 + 1.5 (range = 4—10) in
1 study.”" In fact, the vaginoplasty cohort scored higher than
biologic women on most domains of the Female Genital Self-
Imaging Scale, including for the questions “I feel positively
about my genitals” and “I am satisfied with my appearance of my
genitals.””" Bouman et al*® reported patients’ median score for
their esthetic outcome after intestinal vaginoplasty was 8.0
(range = 3—10). In another study of 94 vaginoplasty patients, only
2 reported being dissatisfied and 1 reported being very dissatisfied
with the appearance of their genitals after surgery.” The positive
perception most patients have about their esthetic appearance after
vaginoplasty is encouraging, but there is still opportunity for
improvement because a reported 25% to 80% of patients undergo
secondary cosmetic procedures, usually minor labioplasty, after
vaginoplasty.32126:30:43

Areas of Lower Patient Satisfaction

Lubrication
Most vaginoplasty patients will require additional lubrication

. 8,17,35,50 L
for sexual intercourse.”®'?*** In biologic women sexual

Penile inversion

Primary intestinal Secondary intestinal

vaginoplasty vaginoplasty vaginoplasty
Patient’s subjective sexual function rating Mean 7.7 + 1.9 (1-10) Median 8.0 (1-10} Mean 7.3 + 1.8 (1-10)
Fermale Sexual Function Index score 187 £ 10.8 75+ 015 240 £ 10.8

Sex Med Rev 2018;6:457-468
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arousal leads to pelvic vasocongestion and transudation of
interstitial fluid through epithelial cells lining the vagina. This
fluid lubricates the vaginal mucosa, protecting it from friction-
related injuries and pain during penetration.”’ By contrast, a
neovagina lined with keratinized penoscrotal skin cells typically
does not become lubricated to the same degree. Buncamper
et al’' found the mean FSFI score for vaginal lubrication after
PIV in 49 patients was 2.8 + 2.4. When only sexually active
patients in the cohort were considered, the mean FSFI lubrica-
tion score increased to 3.9 + 1.9. An advantage of intestinal
vaginoplasty is that bowel mucosa is self-lubricating, a property
that was reflected in FSFI lubrication scores that increased to 4.0
=+ 2.6, All vaginoplasty scores were still well below of the average
FSFI lubrication score for biologic women (5.7 + 1.0).”"%*

Dyspareunia

Rates of dyspareunia vary widely in the literature, from 0% to
24.7%.””7° Mean reported FSFI scores for comfort during
intercourse after PIV (2.2 & 2.7), primary intestinal vaginoplasty
(2.0 &+ 2.1), and secondary vaginoplasty (3.5 + 2.2) are lower
than those of biologic women with normal sexual function
(5.7 + 0.8).771%7

CONCLUSION

Comprehensive gender dysphoria treatment often requires
GCS in addition to cross-sex hormone therapy, social gender
transition, and psychotherapy. GCS alleviates gender dysphoria
and improves the lives of appropriately selected patients. This
article is the 2nd in a 3-part series. Part 1 included a review of the
non-operative management of gender dysphoria.” In this section,
the authors outlined surgical eligibility criteria, factors associated
with regret, and the ways transgender men and women benefit
from GCS before focusing on feminizing vaginoplasty including
a description of the authors’ technique for PIV. Most GCS
surgeons have gravitated toward using PIV for primary proced-
ures and intestinal vaginoplasty for secondary procedures. The
2 techniques are safe and associated with high patient satisfaction
with postoperative sexual function. Part 3 emphasizes mascu-
linizing GCS and a discussion of the ancillary procedures and
services used to treat gender dysphoria.
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Appendix A, Surgical procedure for penile inversion vaginoplasty

Positioning and patient preparation
Patient is positioned in lithotorny. 5CDs and SQH 5,000 U are given for thrombosis prophylaxis. IV prophylactic antibiotics are admimistered. Surgical field is prepared with a
povidone-iodine solution from the umbilicus to the knees, including the buttocks. A urethral catheter is placed.
Harvest skin flaps and grafts
Posteriorly based perineal skin flap

Starting 2 cm above the anus, mark and raise a trapezoidal perineal skin flap with a 3.5- to 4-crn-wide base, tapering to 3.0- to 3.5-crn wide where the perineum meets the

scrotum. The flap's vertical distance is variable, depending on length of the patient's perineum.
Full-thickness scrotal skin graft

A 10-cm-wide » 5-cm-long rectangle of scrotal skin abutting the superior border of the perineal skin flap is raised sharply. On the back table, the scrotal skin graft is

aggressively defatted and shaped around a vaginal stent to form the neovaginal apex.
Anteriorly based penile skin flap

A vertical incision is extended ventrally along the midline raphae from the superior edge of the scrotal skin flap to the mid-shaft of the penis, leaving a few centimeters of an

intact circumferential skin tube around the distal aspect of the penis.
Develop neovaginal space
Develop ischioanal fossae

The bulbospongiosus’ attachments to the perineal body are divided, maobilizing the urethra. To access the ischioanal fossae, the perineal membrane is nicked to the right and left
of the perineal body and the space is bluntly dissected. Bilateral superficial perineal muscles traveling horizontally and inserting into the perineal body are isolated, ligated by
suture, and divided.

Develop rectovesical space

While applying gentle downward traction on the rectum, sharply divide the rectourethralis, which tents the anterior wall of the rectum to the apex of the perineal body, and
fibers from the membranous urethra. Dissection proceeds sharply using the Foley catheter as a guide until the apex of the prostate is palpated. Then, blunt dissection is
carried out along a relatively avascular perirectal fat plane anterior to the Denonvilliers rectoprostatic fascia, which remains draped over the rectum. The Denonvilliers fascia
has attachments at the base of the prostate that might need to be sharply divided so the dissection can be carried out to the level of the peritoneal reflection. The authors do
nat routinely incise the levator muscles to widen the neovaginal space.

Check for a rectal injury by placing a clean lap sponge in the neovaginal space and instilling 50% povidone-iodine solution 50 mL inte the recturn, A rectal injury has occurred if
any povidone-iodine is seen on the lap sponge when it is removed from the necvaginal space. A bimanual examination with 1 finger in the rectum and another in the
neovaginal space also confirms intact rectal mucosa.

Bilateral orchiectomy
Each spermatic cord is ligated by suture at the level of the external inguinal ring so the stumps retract into the inguinal canal and are not palpable in the groin.
Deglove penis and release attachments
Mark and incise a circumnferential incision approximately 3 cm from the corona. Deglove the penis, leaving the Buck fascia intact. The distal penile shaft skin will be used to
construct the clitoral hood and labia minora, Remaining close to the inferior pubic ramus, divide the fundiform and deep suspensory ligaments on the dorsal aspect of the penis,
The decussation of the crura is visible once the suspensory ligament is divided.
Raise the dorsal neurovascular bundle and neoclitaris
Starting on the lateral aspect of each corporal body, develop a plane between the Buck fascia and the tunica albuginea and raise the dorsal NVB. Carry the dissection proximally
until the NVB is released from the corpora as it decussates and distally to the level of the glans. On the dorsal glans, mark a triangle with a 1-cm-wide base at the corona. Incise
the glans and dissect deeply to expase the tips of the corpora. Preserve the maximum amount of glanular erectile tissue on the neoclitoris.
Penile disassembly
Separate the corpus spongiosum from the corporal bodies. Amputate each corporal body at the level of the pubis and over-sew to maintain hemostasis.

(continued)
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Appendix A. Continued

Prepare the urethra
Resect the bulbospongiosum off the bulbar urethra. Transect the pendulous urethra, leaving adequate length for the dorsal aspect to line the vestibule between the neomeatus
and neoclitoris. Excise spongiosum from the ventral aspect of the bulbar urethra to minimize engorgement during sexual arousal, which can cause narrowing of the neovagina
and dyspareunia.
Raise suprapubic advancement flap
To minimize upward tension on the penile skin flap positioned within the neovaginal space, it is mobilized by raising an advancement flap from the mons and suprapubic skin,
Flace 2 closed-suction drains, 1in the lower abdomen under the advancement flap and the other adjacent to the rectum and neovagina. The neovaginal space drain should be
observed carefully for the presence of feculent material, which would indicate a rectal leak.
Position neoclitoris
Tack down tissue surrounding the dorsal NVB underneath the suprapubic advancement flap so that when the NVB is folded toward the perineurn, there is no twisting or kinking
of its pedicle and the neoclitoris is positioned ~1 cm inferior to the pubic arch.
Labioplasty
Secure skin from each penoscrotal junction to its corresponding corner at the base of the perineal skin flap to form the labia majora. A minor excision of skin is usually necessary
to achieve a suitable contour. Close skin edges.
Create window for neoclitoris and naomeatus
Position the invaginated penile skin tube within the neovaginal space. Make a V-shaped incision over the impressien made by the neoclitoris under the skin. Extend the window
with a vertical incision toward the rectum to accommaodate the meatus. Release the penile skin flap and pass the urethra and Foley catheter through the window. Replace the
penile skin flap within the neovaginal space.
Clitoroplasty
Use a square stitch on the clitoris” ventral aspect to produce a conical shape. To construct the clitoral hood, suture the distal penile shaft skin to the edges of the clitoral window.
The clitoral hood retracts postoperatively to adequately expose the neoclitoris.
Meatoplasty
The urethra is trimmed to a length that reaches the neoclitoris, Suture the distal aspect of the dorsal urethral plate to the posterior margin of the neaclitoris. Spatulate the ventral
urethra so the apex of the meatus is positioned 2—3 cm below the neoclitoris and suture an urethrocutaneous anastomosis.
Line neovagina
Inset the trapezoidal perinecscrotal skin flap into a midline incision of the penile skin tube; this serves to widen the neovaginal introitus. If a skin graft is being used to lengthen the
neovagina, suture it to the end of the penile skin tube; otherwise, close the apex of the penile skin tube with absorbable suture. Position the tubularized perineoscrotal flap,
penile skin flap, and any scrotal skin graft into the neovaginal space. The neovaginal lining should be held in position for 5 days. This can be accomplished with a bolstered
vaginal packing (our preference) or with a Silastic neovaginal stent.

SCOs = sequential compression devices; SOH = subcutaneous heparin; IV = intravenous; NVEB = neurovascular bundle.
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Satisfaction With Male-to-Female Gender
Reassignment Surgery

Results of a Retrospective Analysis

Jochen Hess, Roberto Rossi Neto, Leo Panic, Herbert Rubben, Wolfgang Senf

\

Backaround: The frequency of gender identity disorder Is
hard 1o determine; the number of gender reassignment
operations and of court proceedings in accordance with
the German Law on Transsexuality almost certainly do not
fully reflect the underfying reality, There have been only a
few studies on patient satisfaction with male-to-female
gender reassignment surgery.

iethods: 254 consecutive patients who had undergone
male-to-female gender reassignment surgery at Essen
University Hospital's Depariment of Urology retrospectively
filled out a guestionnaire about their subjective postoper-
ative satisfaction.

Results: 119 (46.9%) of the patients filled out and returned
e questionnaires, at a mean of 5.05 years after surgery
{standard deviation 1.61 years, range 1-7 years). 90.2%
said their expectations for life as a woman were fulfilled
postoperatively. 85.4% saw themselves as women. 61.2%
were satisfied, and 26.2% very satisfied, with their out-
ward appearance as a woman; 37.6% were satisfied, and
34.4% very satisfied, with the functional outcome. 65.7%
said they were satisfied with their life as it is now.

Conclusion: The very high rates of subjective satisfaction
and the surgical outcomes indicate that gender reassign-
ment surgery is beneficial. These findings must be intar-
preted with caution, however, because fewer than half of
tie questionnaires were returned,

b= Gite this as:
Hess J, Rossi Meto R, Panic L, Riibben H, Senf'W:
Satisfaction with male-to-female gender reassignment
surgery=—resulis of a refrospective analysis.
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ulturally, gender is considered an obvious,
unambiguous dichotomy. The term “gender
identity” denotes the consistency of one’s emotional
and cognitive experience of one’s own gender and the
objective manifestations of a particular gender. In
gender identity disorder, one’s own anatomical sex is
objectively perceived but is felt to be alien, whereas the
term “gender incongruence” refers to a difference
between an individual’s gender identity and prevailing
cultural norms. Finally, gender dysphoria is the suffer-
ing that results. The treatment guidelines of the World
Professional Association of Transgender Health
(WPATH) state that gender identity need not coincide
with anatomical sex as determined at birth, Trans-
gender identity should therefore be considered neither
negative nor pathological (1). Unfortunately, gender
incongruence often leads to discrimination against the
affected individual, which can favor the development
of psychological complaints such as anxiety disorders
and depression (2-4). While some transgender individ-
uals are able to realize their gender identity without
surgery, for many gender reassignment surgery is an es-
sential, medically necessary step in the treatment of
their gender dysphoria (5). Research conducted to date
has shown that gender reassignment surgery has a posi-
tive effect on subjective wellbeing and sexual function
(2, 6, 7). The surgical procedure (penile inversion with
sengitive clitoroplasty) is described in eBox 1.

Prevalence

No official figures are available on the prevalence of
transgender or gender-nonconforming individuals,
and it is very difficult to arrive at a realistic estimate.
There is no central reporting register in Germany.
Furthermore, figures for those who seek medical help
for gender dysphoria would in any case give only an
imprecise idea of the true prevalence. The global
prevalence of transgender individuals has been
estimated at approximately 1 per 11 900 to 1 per 45 000
for male-to-female individuals and approximately
1 per 30400 to 1 per 200000 for female-to-male
individuals (1). Weitze and Osburg estimate preva-
lence in Germany at 1 per 42 000 (8). In contrast, De
Cuypere et ‘ e
12 900 for

PI. Trial Ex. 178
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Prevalence of transsexualism and ratio of male-to-female to female-to-male cases (by vear of publication)
Aoy Ver | oy e ] 0l it
[ttt
Pauly (31) 1968 USA 10 | o0 41
Walinder (32) 1968 Sweden 2.7 1.0 31
Hoenig and Kenna (33) | 1074 | | 30 | osm | 31
Ross el al. (34) 1981 Australia 42 067 6:1
0"Gorman (35) | 1982 | Ireland | e | - 31
Tsol (36} 1988 Singapore 35.1 12.0 3
EKland et al. (37) | 1988 | Netheriands | 10 | s0 | 31
van Kesteren et al, (1) 1996 Netherfands 8.8 3.2 31
Landén et al. (38) | 1996 | Sweden | - | - 31
Weitze and Osburg (8) 1996 Germany 2.4 1.0 21
Wilson et al. (39) | 1999 | Scotland | 134 | 82 | 41
Garrels etal (12} 2000 Germany - - 11
Haraldsen and Dahl (40) | 2000 | Nomway | - | - | 1
Olsson and Moller {e1) 2003 Sweden - - 21
Gomez-Gi et al. (e2) | 2006 | spain | 41 | 21| 21
de Cuypere et al. (9) 2007 Belgiurmn 7 3.0 5L
Vujovic et . (e3) | 2000 | serbia | o | o9 | 11
Coleman et al. (1) 2012 Global 84 2.2 | 4:1

MTF: male-to-female; FTM: female-to-male

prevalence among US veterans at 1 per 4366. This
compares to an estimated prevalence of | per 23 255
in the general population. Even if percentages of
transgender individuals in different parts of the
world are comparable, it is highly likely that cultural
differences will lead to differing behavior and
expression of gender identity, resulting in differing
levels of gender dysphoria (1). The ratio of male-
to-female to female-to-male transgender individuals
varies greatly. Although it was given as approxi-
mately 3:1 by van Kesteren (11), it is 2.3:1 according
to Weitze and Osburg (8) and 1.4:1 according to
Dhejne (3). Garrels (12) found a gradual decrease in
the difference between the two figures in Germany,
with the ratio decreasing from 3.5:1 (in the 1950s
and 60s) to 1.2:1 (1995 to 1998) (Table 1).

Transsexualism is primarily a problem of gender
identity (transidentity) or gender role (transgenderisim)
rather than of sexuality (13). In Germany, it is
diagnosed according to ICD-10 (10" revision of the In-
ternational Statistical Classification of Diseases and
Related Health Problems).

Criteria for diagnosis include the following:

© Feeling of unease or not belonging to biological

gender

@ Desire to live and be accepted as a member of the
opposite sex

@ Presence of this desire for at least two years per-
sistently

@ Wish for hormonal treatment and surgery

@ Not a symptom of another mental disorder

@ Not associated with intersex, genetic, or gender
chromosomal abnormalities.

According to Senf, no disruption to an individual’s
identity is comparable in scale to the development of
transsexualism (14). Transsexualism is a dynamic,
biopsychosocial process which those affected cannot
escape. An affected individual gradually becomes
aware that he or she is living in the wrong body. The
feeling of belonging to the opposite sex is experienced
as an unchangeable, unequivocal identity (14, 15). The
individual therefore strives to change his or her inner
identity. This change is associated with a change in
psychosocial role, and in most cases with hormonal
and/or surgical reassignment of the body to the desired
gender (14). Coping with the development of trans-
sexualism poses enormous challenges to those affected
and often leads to a considerable psychological burden.
In some cases this results in mental illness, Trans-
sexualism itself need not lead to a mental disorder (14).

Deuisches Arzteblatt Intemational | Disch Arztebl Int 2014; 111: 795-801
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Freguency
n=63
61.2%
60—
40—
n=27
26.2%
20—
n=9g
3.9%
0 T | i T
Very Satisfied  Dissatisfied Very
satisfied dissatisfied

Freguency
40+ n=36
n=234
38.3% 36.9%
30
n=21
22.3%
20—
10
n=2 n=1
21% 1.1%
0 T T T I 7
Very Satisfied  Mostly safisfied Dissatisfied Yery
satisfied dissatisfied

How satisiled are you with your outwsed appesrance?
(103 responges)

Psychotherapeutic support is beneficial and is a major
part of standard treatment and the examination of trans-
sexual individuals in Germany (15).

it

Aim

This study aimed to evaluate the effect of male-to-
female gender reassignment surgery on the satisfaction
of transgender patients.

Data collection

Retrospective inquiry involved consecutive inclusion
of 254 patients who had undergone male-to-female
gender reassignment surgery involving penile inversion
vaginoplasty at Essen University Hospital’s Depart-
ment of Urology between 2004 and 2010. All patients
received a questionnaire (eBox 2) by post, with a
franked return envelope. The questions were contained
within a follow-up questionnaire developed by Essen
University Hospital's Department of Urology (16). Be-
cause the process was anonymized, patients who had
not sent back the questionmaire could not be contacted.
The diagnosis of “transidentity” had been made pre-
viously following specialized medical examination and
in accordance with ICD-10.

Statistics

Statistical evaluation was performed using SPSS (Sta-
tistical Package for the Social Sciences, 17.0). Corre-
lation analyses were performed using SAS (Statistical
Analysis System, 9.1 for Windows). The distribution of
categorical and ordinal data was described using
absolute and relative frequencies. Fisher’s exact test
was used to compare categorical and ordinal variables
in independent samples. The Mann—Whitney U-test
was used to compare satisfaction scale distribution of

Deutsches Arzteblatt International | Dtsch Arztebl Int 2014; 111: 795-801

How satisfied are you with the assihetlc cutcoms of wour surgery?
(94 responses)

Frequency
40 n=35
n=232 37.6%
34.4%
30—
n=18
20 19.4%
10 n==%6
6.5% n=2
2.2%
0 T T I T
Very Satisfied  Mostly satisfied Dissatisfied Yery
satisfied dissatisfied

Huowr sstizfied are you with the funciienal culcsme of your sUrgery?

(93 responses)

two independent samples. This nonparametric test was
used in preference to the s-test because the
Shapiro—Wilk test indicated that distribution was not
normal. Spearman’s correlation analysis was performed.

Results

A total of 119 completed questionnaires were returned,
all of which were included in the evaluation. This
represents a response rate of 46.9%. Because the ques-
tionnaires were anonymous, no data on patients’ ages
could be obtained. The average age of a comparable
cohort of patients at Essen University Hospital's
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Overview of subjective satisfaction (by number of study participants)
Funtenel” | Aeclicie” | Overl L
Imbimbo et al. (20) 2009 139 (1390) ltaly 56 78 o -
Hess et al. 2014 119 (119/119) Germany 91 97 % a7
Perovic etal. (e4) | 2000 | 89800 | Serbia | e | e | - | -
Happich et al. (21) 2006 56 (33/23) Germany - 82 >80 48
Lowenberg et al. (19) | 2010 | s2(5200 | Germany | 8 | w | e | 4
Saivador et . (¢6) 012 52(520) Brazil 88 - 100 75
Johansson et al. (e6) | 2000 | 42028n7) | Sweden | - | - | s [
Hepp etal. (22) 2002 33 (22/11) Switzerland 80 75 - 70
de Cuypere et al. (2) | 2005 | 32(320) | Belgium | n | & | - | -
Krege et al. {16) 2001 31310 Germany 76 94 - 67
Amend et l. (67) | 2003 | 24020 | Germany | w0 | 1w | - | -
Blanchard et al. {e8) 1987 22 (2210) Canada 73 90 = -
Giraldo et al, (s9) | 2004 | 161600 | Spain |0 | o0 | - -

:‘Funclional satisfaction includes satisfaction with depth and breadth of the neavagina and safisfaction with penetration or intercourse
*Aesthetic satisfaction includes satisfaction with appearance of external genitalia
WTF: male-to-female; FTM: female-to-male

How do you ses
vnarself today?

(103 responses)

45.5% (n = 50) were very satisfied with the gender
reassignment surgery process, 30% (n = 33) satisfied,
22.7% (n = 25) mostly satisfied, and 1.8% (n = 2) dis-
satisfied. Figure 2 shows the high rates of subjective
satisfaction with the aesthetic outcome of surgery.
Overall, approximately three-quarters (70 of 94 re-
sponses) reported that they were satisfied or very satis-
fied. A further 21 (22.3%) were mostly satisfied. Fig-
ures for satisfaction with the functional outcome of sur-
gery were similar (Figure 3). A total of 67 of 93 respon-
dents (72%) were satisfied or very satisfied. A further
18 patients (19.4%) were mostly satisfied. Tuble 2 com-
pares the rates of subjective satisfaction with aesthetic
and functional outcome with other studies.
n=3 q;n In order to gather information on patients’ general
g i satisfaction with their lives, they were asked to place
Asa themselves on a Likert scale ranging from 1 (“very dis-
man satisfied”) to 10 (“very satisfied”). Of the total of 102
respondents, 7 (6.9 percent) selected scores from 1 to 3
(2x1,1x2,4x3)and 39 (38.2%) scores from 4 to 7
(4x4, 16 x5, 8x6, 11 x7). 56 patients (54.9%)
placed themselves in the top third (32 x 8, 13 x 9, 11 %
10). 88 of 103 participants (85.4%) felt completely fe-

Frequency

100
804
60
40

| n=11
20 10.7%

. L

| |
Asa More female  More male
woman than male than female

Department of Urclogy between 1995 and 2008 (17)
was 36.7 years (16 to 68 years), The median time since
surgery was 5.05 years (standard deviation: 1.6 years;
range: 1 to 7 years). Not all patients had completed the
questionnaire in full, so for some questions the total
number of responses is not 119.

Following surgery, 63 of 103 patients (61.2%) were
satisfied with their outward appearance as women, and
a further 27 (26.2%) were very satisfied (Figure 1).

male following surgery, and 11 (10.7%) mostly female
(Figure 4). 69 of 102 women (67.6%) saw themselves
as fully accepted as women by society, 25 (24.5%)
mostly, and 6 (5.9%) rarely. Two women (2.0%} were
not sure of their answer to this question. Of 95 respon-
dents, 65 (68.4%) answered with a clear “Yes” that
their life had become easier since surgery. 14 (14.7%)
found life somewhat easier, 9 (9.5%) somewhat harder,
and 7 (7.4%) harder. Expectations of life as a woman

Deuisches Arzteblatt Intemational | Disch Arztebl Int 2014; 111: 795-801
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were completely fulfilled for 51 of 102 (50.0%)
women, and mostly for 41 (40.2%). The expectations of
6 {5.9%) patients were mostly not fulfilled, and those of
4 (3.9%) were not fulfilled at all.

There was a correlation between self-perception as a
woman (“How do you see yourself today?”} and per-
ceived acceptance by society (r = 0.495; p<0.01).
There was also a correlation between self-perception
and answers to whether life had become easier since
surgery (r = (0.375; p <0.01) and whether expectations
of life as a woman had been fulfilled (» = 0.419;
p<0.01). Patients who saw themselves completely as
women reported higher scores for current satisfaction
with their lives than patients who only saw themselves
as more female than male (= 0.347; p <0.01).

Patients were asked how easy they found it to
achieve orgasm. A total of 91 participants answered this
question: 75 (82.4%}) reported that they could achieve
orgasm. Of these, 19 (20.9%) still achieved orgasm
very easily, 39 (42.9%) usually easily, and 17 {18.7%)
rarely easily. Participants were also asked to compare
their experience of orgasm before and after surgery
{more intense/the same/less intense). Over half of those
who answered this question (43 of 77, 55.8%) experi-
enced more intense orgasm postoperatively, and 16
patients (20.8%) experienced the same intensity.

According to Sohn et al. (18), subjective satisfaction
rates of 80% can be expected following gender
reassignment surgery. Ldéwenberg (19) reported 92%
general satisfaction with the outcome of gender
reassignment surgery. The study by Imbimbo et al. (20)
found a similarly high satisfaction rate {94%); however,
subjective assessment of general satisfaction and the
question of whether or not patients regretted the deci-
sion to undergo gender reassignment surgery were
queried in one combined question. It is likely that most
patients do not actually regret their decision to undergo
surgery, even though general postoperative satisfaction
is limited. Lowenberg’s figures also show this (19):
69% of those asked were satisfied with their overall life
situation, but 96% would opt for surgery again. In the
authors” own study population, general satisfaction
with surgery was achieved in 87.4% of patients.
Regardless of surgical results, over half of patients
(54.9%) were in the top third (“completely satisfied”)
and a further 38.2% in the middle third (“fairly satis-
fied”) of the general life satisfaction scale.

A retrospective survey performed by Happich (21}
found more than 90% satisfaction with gender reassign-
ment. Sexual experience following surgery is a very
important factor in satisfaction with gender reassign-
ment. It depends essentially on the functionality of the
neovagina. Figures for satisfaction with functional out-
come range from 56% to 84% (16, 19, 20, 22, 23). In
the authors’ population, satisfaction with function was
72% (“very satisfied” and “satisfied”) or 91.4% (in-
cluding also “mostly satisfied”). According to Happich
(21), satisfaction with sexual experience is positively

Deutsches Arzteblatt International | Dtsch Arztebl Int 2014; 111: 795-801

Ability to achieve orgasm following male-to-female gender reassignment

surgery (by number of study participants)
At Veer | Mok cﬁ@m:,m@ Al i

[ (i)

Lawrence {(e10) 2005 232 85
Lawrence {g11) 2006 226 78
Hess et al. | 2014 | 19 82
Perovic et al. (ed) 2000 89 82
Goddard etal. (30) | 200 | e 48
Hage and Karim (e12) 1996 53 80
Salvador et al, (e5) | 2012 | 52 88
Eicher et al. (g13) 1891 50 82
Bentler (e14) | o6 | 42 67
Jarrar et al. {15} 1996 37 60
de Cuypere etal. (2) | 2005 | 2 50
Krege et al. (16) 2001 31 87
Selvaggi et al. (e16) | 2007 | 30 85
Rehman et al. (24) 1999 28 79
Amend et al. {e7) | 2013 | 2% 9%
van Noort and Nicolai (817} 1993 22 62
Blanchard et al. (e6) | 1087 | 2 82
Eldh (18) 1993 20 100
Schroder and Carroll {(e19) | 1999 | 17 66
Rakic et al. (e20) 1996 16 63
Ross and Need (e21) | 1989 | 14 85
Lief and Hubschman (822) 1993 14 29
Giraldo et al. (e9) | 2004 | 16 100
Lindemalm et al. (e23) 1986 13 46
Rubin (624) | 1003 | 13 ®
Stein etal, (625) 1990 10 80
Freandt et al. (626) | 1003 | 10 70

correlated with satisfaction with outcome of surgery.
Other studies (16, 23-25) have also found surgical out-
come to be one of the essential factors in postoperative
satisfaction. Léwenberg (19) also found a correlation
between satisfaction with surgery and satisfaction with
aesthetic appearance of the external genitalia. In our
study, almost all patients (98.2%) were satisfied with
the gender reassignment surgery process (n = 50,
45.5% “very satisfied""; n = 33, 30% “satisfied”; n = 25,
22.7% “mostly satisfied”™).

The Imbimbo et al. working group (20) reported
78% satisfaction with aesthetic appearance of the neo-
genitalia (36% “very satisfied,” 32% “satisfied,” 10%
“mostly satisfied”). Happich found 82.1% satisfaction
with outcome of surgery (46 of 56 patients), Of these,
33.9% of patients reported high satisfaction and 48.2%
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good to medium satisfaction (21). A similar value was
obtained in the survey by Hepp et al. (22), Léwenberg
(19) found higher values (94%) for satisfaction with
aesthetic outcome of surgery. This population included
106 male-to-female transgender individuals who under-
went surgery at Essen University Hospital’s Depart-
ment of Urology between 1997 and 2003. In the
population described here (254 patients, 2004 to 2010)
satisfaction with aesthetic outcome was still higher
(96.8%).

Orgasm was possible for 82.4% of study partici-
pants. The ability to achieve orgasm was lower than in
an earlier study population (16). Figures in the litera-
ture vary widely (29% to 100%) and sometimes include
small case numbers (Table 3). Overall, the figures for
this study match those of comparable studies of a
similar size. Finally, it is not clear why more than half
the participants experienced orgasm more intensely
following surgery than preoperatively. One possible ex-
planation is that postoperatively patients were able to
experience orgasm in a body that matched their percep-
tion.

Limitations

The response rate of less than 50% must be mentioned
as a shortcoming of this study. This may have led to a
bias in the results. If all patients who did not take part in
the survey were dissatisfied, up to 50.1% and 354.6%
would be dissatisfied with aesthetic or functional out-
come respectively. According to Eicher, the suicide rate
in transgender individuals following successful surgery
is no higher than in the general population (26), so sui-
cide is a very unlikely reason for nonparticipation.
Contacting transfemale patients for long-term follow-
up after successful surgery is generally difficult (2, 3,
22,23, 25, 27, 28). This may be because a patient has
moved since successful surgery, for example, (21).

@ At the core of the franssexual experience lies the
awareness that one is a member of a realistically
perceived anatomical sex {matching of genotype and
phenotype}, but a subjective feeling of belonging to the
other gender.

@ Change to the gender inwardly identified with is asso-
ciated with a change in psychosocial role and in most
cases with hormonal and surgical reassignment of the
body to the desired gender.

@ Although transsexualism itself is not a mental disorder,
it can favor the development of mental problems.

@ Transsexualism is a dynamic, biopsychosocial process
which affected individuals cannot escape.

@ The high rates of subjective safisfaction with outward
female appearance and with aesthetic and functional
outcome of surgery indicate that study participants
benefited from gender reassignment surgery.

Postoperative contact is particularly difficult in coun-
tries such as Germany which have no central registers.
Response rates to surveys in retrospective research are
between 19% (28) and 79% (29). Goddard et al. ob-
tained a response rate of 30% in a retrospective survey
following gender reassignment surgery (30). A follow-
up survey performed by Léwenberg et al. had a similar
response rate, 49% (19). Tt is also possible that the posi-
tive results of our survey represent patients’ wish for
social desirability rather than the real situation. How-
ever, this cannot be verified retrospectively.

Conclusion

Taking into account the limitations mentioned above,
the high rates of subjective satisfaction with outward
female appearance and with aesthetic and functional
outcome of surgery indicate that the study participants
benefited from gender reassignment surgery.
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Surgical procedure for penile inversion vaginoplasty

1. Open the scrotum.
2. Remove both testicles, including the spermatic cord, from the superficial inguinal ring.
3. Make a circular cut around the skin of the shaft of the penis under the glans and prepare the skin of
the shaft of the penis as far as the base of the penis.
4. Separate the urethra from the erectile tissue.
5. Separate the neurovascular bundle from the erectile tissue.
6. Perform bilateral resection of the erecfile tissue.
7. Create a space for the neovagina between the rectum and urethra or prostate {the prostate is left
intact).
8. Invert the skin of the shaft of the penis and close the distal end.
9, Insert a placeholder into the neovagina (= the inverted skin of the shaft of the penis).
10. Create passages for the neoclitoris (former glans penis) and urethra and then fix in place.
1. Inject fibrin glue into the neovagina.
12. Position the neovagina, including the placeholder,
13. Adjust the labia majora.
14. During a second operation six to eight weeks after the firsi, the vaginal entrance is consiructed and
minor plastic corrections are made if necessary.

Surgery lasts an average of approximately 3.5 hours. Preservation of the neurovascular bundle results
in a sensifive clitoroplasty. The most common complications in short-term postoperative recovery in-
clude superficial wound healing problems around the external sutures. In the medium and long term
there is a risk of loss of depth (23, 24, 30, e15, 23, e25) or breadth (24, 30, e11, e19, £25) of the
neovagina in particular. These problems usually result from inconsistent dilatation (e27).

Deutsches Arzteblatt International | Dtsch Arztebl Int 2014; 111 | Hess et al.; eBoxes
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Questionnaire

1. How satisfied are you with your outward appearance?
A) Very satisfied

B) Satisfied

C) Dissatisfied

D) Very dissatisfied

2. How satisfied were you with the gender reassignment surgery process?
A} Very satisfied

B} Satisfied

C) Mostly satisfied

D) Dissatisfied

E) Very dissatisfied

3. How satisfied are you with the aesthetic outcome of your surgery?
A} Very satisfied

B} Satisfied

C) Mostly satisfied

D) Dissatisfied

E) Very dissatisfied

4, How satisfied are you with the functional outcome of your surgery?
A) Very satisfied

B) Satisfied

C) Mostly satisfied

D) Dissatisfied

E) Very dissatisfied

5. How satisfied are you with your life now, on a scale from 1 (very dissatis-

fied) o 10 (very satisfied)?

6. How do you see yourself today?
A) As a woman
B} More female than male

C) More male than female
D) As a man

7. Do you feel accepted as a woman by society?
A) Yes, completely

B} Mostly

C) Rarely

D) No/Not sure

8. Has your life become easier since surgery?
A) Yes

B) Somewhat easier

C) Somewhat harder

D) No

8. Have your expectations of life as a woman been
fulfilled?

A) Yes, completely

B) Mostly

C) Mostly not

D) Not at all

10. How easy is it for you to achieve orgasm?
A) Very easy

B) Usually easy

D) Rarely easy

C) Never achieve orgasm

11. if you compare your orgasm earfier as a man and
now as a woman, what is your orgasm like now?

A) More intense

B) Equally/Roughly equally intense

C) Less intense

Deutsches Arzieblatt International | Dtsch Arztebl Int 2014: 111 | Hess et al.: eBoves
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ABSTRACT

Introduction. At the start of gender reassignment therapy, persons with a gender identity disorder (GID) may deal
with various forms of psychopathology. Until now, a limited number of publications focus on the effect of the
different phases of treatment on this comorbidity and other psychosocial factors.

Aims. The aim of this study was to investigate how gender reassignment therapy affects psychopathology and other
psychosocial factors.

Methods. This is a prospective study that assessed 57 individuals with GID by using the Symptom Checklist-90
(SCL-90) at three different points of time: at presentation, after the start of hormonal treatment, and after sex
reassignment surgery (SRS). Questionnaires on psychosocial variables were used to evaluate the evolution between
the presentation and the postoperative period. The data were statistically analyzed by using SPSS 19.0, with
significance levels set at P < 0.05.

Main Outcome Measures. The psychopathological parameters include overall psychoneurotic distress, anxiety,
agoraphobia, depression, somatization, paranoid ideation/psychoticism, interpersonal sensitivity, hostility, and sleep-
ing problems. The psychosocial parameters consist of relationship, living situation, employment, sexual contacts,
social contacts, substance abuse, and suicide attempt.

Results. A difference in SCL-90 overall psychoneurotic distress was observed at the different points of assessments
(P=10.003), with the most prominent decrease occurring after the initiation of hormone therapy (P < (0.001).
Significant decreases were found in the subscales such as anxiety, depression, interpersonal sensitivity, and hostility.
Furthermore, the SCL-90 scores resembled those of a general population after hormone therapy was initiated.
Analysis of the psychosocial variables showed no significant differences between pre- and postoperative assessments.
Conclusions. A marked reduction in psychopathology occurs during the process of sex reassignment therapy,
especially after the initiation of hormone therapy. Heylens G, Verroken C, De Cock S, T'Sjoen G, and De
Cuypere G. Reassignment therapy on psychopathology: A prospective study of persons with a gender
identity disorder. J Sex Med 2014;11:119-126.

Key Words. Gender Reassignment Therapy; Psychopathology; Gender Identity Disorder; Gender Dysphoria

Introduction sex characteristics and to live completely as

someone from the opposite sex [1]. In Belgium,

A ccording to the DSM-IV-R classification,
transsexualism or gender identity disorder
(GID) is an extreme form of gender dysphoria
characterized by a strong and persistent identifica-
tion with the opposite sex. It is accompanied by the
wish to get rid of one’s own primary and secondary

© 2013 International Society for Sexual Medicine

the prevalence is around 7.75 male-to-female
(MtF) and 2.96 female-to-male (FtM) per 100,000,
which is similar to other Western European coun-
tries [2].

The etiology of transsexualism remains unclear.
Besides biological factors. _such _as_hormonal
-126
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abnormalities, morphology of sexual dimorphic
brain nuclei, and genetic elements [3-8], psycho-
logical and sociocultural factors also seem to be
important [3,4].

As far as the therapy for GID is concerned,
most countries adopt the standards of care
from the World Professional Association for
‘Transgender Health. These standards comprise a
variety of therapeutic options, including changes
in gender expression and role, hormone therapy,
surgery, and psychotherapy. The number and type
of interventions applied, and the order in which
these take place, may differ from person to person
[9]. Most of the persons with GID who attend our
clinic wish full sex reassignment including genital
surgery, and start with hormonal treatment.

Previous research on the relationship between
GID and psychiatric comorbidity has led to diver-
gent conclusions. Some studies suggest that GID
is frequently associated with severe psychiatric
comorbidity, both on axis 1 and 2, from psychoses
and major affective disorders [10,11] to severe per-
sonality disorders [12,13]. Others show little or no
raised levels of psychopathology in transsexual
populations [14-16]. A moderate view is that
persons with GID may show more psychopathol-
ogy, yet no severe neurotic or psychotic disorders
[17,18]. Of the various symptoms, depression,
anxiety disorders, and adjustment disorders are the
most common, followed by substance abuse,
suicide, and automutilation [1,17-19]. Due to the
incongruence between biological sex and gender
identity, many persons with GID also have a dis-
turbed body image, which makes them frequently
insecure [20]. These findings imply the existence
of a link between gender dysphoria and psychiatric
disorders, but do not reveal any information about
causality.

In the past decades, various studies have been
performed to investigate the effects of sex reas-
signment therapy on psychological status and psy-
chosocial aspects. In the early years, the number of
patients was often small and most of the studies did
not employ standardized outcome instruments. In
1990, Green and Fleming reviewed the preceding
literature and found out that sex reassignment was
effective in reducing gender dysphoria and general
well-being [21]. In particular, they emphasized the
importance of standardized selection criteria for
surgery and the use of standardized instruments
for outcome measurement. Green and Fleming’s
conclusions were reaffirmed by Pfatflin and Junge
in their review of approximately 70 outcome
studies published between 1961 and 1991 [22].

J Sex Med 2014;11:119-126
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More recently, Smith etal. prospectivally
studied the outcomes of sex reassignment and con-
cluded that treatment had a positive effect on
gender dysphoria, psychological and social well-
being, and sexual satisfaction [23]. Similar results
were found in the follow-up study by De Cuypere
et al., who especially focused not only on sexuality
but also on general health and satistaction with
surgical results [24]. Gomez-Gil et al. [25] showed
that persons with GID under hormone therapy
scored significantly lower on several Minnesota
Multiphasic Personality Inventory scales than
patients who had not started hormone treatment
yet. Contrary to these results, Haraldsen and Dahl,
however, could not find any significant difference
when comparing Symptom Checklist-90 (SCL-
90) scores in pre- and postoperative patients [26].
Murad etal. [27] and Gys and Brewaeys [28)]
offered, respectively, comprehensive reviews of
studies between 1966 and 2008 and after 1990, and
emphasized again the lack of standardization. The
American Psychiatric Association Task Force on
treatment of GID uses their evidence coding
system to evaluate studies concerned with treat-
ment issues: most evidence is on at or below level
C (cohort or longitudinal study) (refer to Byne
et al. for further reading) [29]. The only controlled
study on the effectiveness of sex reassignment
surgery (SRS) was conducted by Mate-Kole et al.
who compared a waiting list condition with a treat-
ment condition and found better results in the
postoperative groups, with the group reporting
more social and sexual activity, better employment
rates, and lower levels of psychoneurotic pathol-
ogy indicated by Crown-Crisp Experiential Index
scores [30]. Another study from Mate-Kole et al.
compared GID patient groups before treatment,
during hormone therapy and after SRS and
showed that a bigger improvement occurs after
SRS than after changing the gender role [31]. This
suggests that the effect of sex reassignment on
psychological status varies in different phases of
the process.

The gender identity clinic of the Ghent Uni-
versity Hospital, Belgium, has evaluated and
treated persons with GID since 1985. In the past
decade, the number of applicants seeking treat-
ment has increased from 35 to 85 per year in 2012.
Eighty-five percent of the applicants come from
Flanders, the Dutch speaking part of Belgium.
The remaining 15% lives in the French-speaking
part. Our clinic has an unique position in Belgium
as it offers the full range of diagnostic evalua-
tion and psychotherapeutic support, hormonal
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treatment, and surgical interventions. Most of the
persons attending our clinic are self-referred or
referred by an professional caregiver, about two-
thirds presents as a member of identified gender
and is, at least partially, in their social transition
phase. They are often well informed about treat-
ment modalities, and the majority asks for hor-
monal and surgical treatment. Costs of psychiatric
consultations, hormonal therapy, genital surgery,
and breast augmentation and removal are reim-
bursed. Costs of facial hair removal, female
teminization surgery, and speech therapy are not
covered.

Aims

Due to a significant improvement of the method-
ological quality of research on the outcome of sex
reassignment, the question no longer centers on
whether it helps, but on which part of the treat-
ment is responsible for the biggest improvement in
terms of quality of life and reducing psychosocial
problems. This study aims to shed light on the
differentiating effects of gender reassignment
treatment by measuring, in a prospective way, the
evolution in psychopathological status during dif-
terent phases of sex reassignment. Additionally,
postoperative results are compared with those of
general population in order to investigate whether
psychopathology disappears together with sex
reassignment therapy, or remains present, albeit
possibly to a lesser extent.

Methods

Population

Between June 2005 and March 2009, 90 patients
who applied for sex reassignment therapy at our
Gender Clinic were asked to participate in this
prospective study. Eight patients refused to par-
ticipate or attended our clinic only once. Eighty-
two agreed to participate in the study and were
included after giving their informed consent.
Twelve patients that were diagnosed with a gender
identity disorder not otherwise specified were
excluded. Of the remaining 70, all diagnosed with
GID, but 12 patients did not undergo full treat-
ment (hormonal and surgical) for several reasons:
some were refused because of extensive
comorbidity (two individuals with personality dis-
order, one with acquired brain injury), while
others decided for themselves not to start treat-
ment, or desired hormone therapy alone without

feeling the need for genital surgery. One patient
committed suicide during follow-up. In the end,
57 patients (46 MtF and 11 FtM) filled out the
questionnaires, which is described below. The
study was approved by the local ethics committee.

Questionnaires

SCL-90, Dutch Adapted Version

The SCL-90 is a widely used 90-item question-
naire consisting of eight subscales (agoraphobia,
anxiety, depression, somatization, paranoid
ideation/psychoticism, interpersonal sensitivity,
hostility, and sleeping problems) and a global score
called psychoneuroticism. Higher scores on the
global score indicate a higher level of psychopa-
thology. We used the norm group “general popu-
lation” to compare with the postoperative results
from our study population [32,33].

Psychosocial Questionnaires

To obtain the desired information on several
demographic and psychosocial parameters, we
developed a short questionnaire on employment,
living arrangements, sexual orientation, relation-
ships and sexual contacts, social contacts, sub-
stance abuse, and suicide thoughts/attempts. This
questionnaire was based on the biographic ques-
tionnaire patients filled out at the first treatment
attendance. The subjective evolution of mood,
happiness, anxiety, self-esteem, and body image
was also investigated.

Procedure

The study was conducted in a follow-up design.
We used the SCL-90 to evaluate psychopathologi-
cal evolution, with baseline assessment at the time
of presentation. Follow-up assessment consists of
two moments of measurement: 3—6 months after
the start of hormone treatment and 1-12 months
after SRS. Psychosocial questionnaires were sent
to all patients, and the results were examined in
consideration of the biographic data that were col-
lected at the time of presentation. The mean
follow-up between the first and the last assessment
was 39 months (standard deviation 12.7). The data
collection is summarized in Table 1. As all patients
completed the gender reassignment treatment,
except for 11 patients who did not yet receive SRS
when we ended the data collection, there were no
dropouts in the study population. Missing data are
due to incomplete questionnaires. The response
rates for SCL-90 and psychosocial questionnaires
were 82.5% and 73.7%, respectively.

J Sex Med 2014;11:119-126
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Table 1 Data collection
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SCL-90 Psychosocial data
Presentation Follow-up Presentation Follow-up
Study group (n = 57) 56* After HT After SRS 545 421
a7t 42t

*No baseline SCL-90 assessment was collected from one patient.
1Ten patients did not complete an SCL-90 after hormone therapy.

*Eleven patients did not yet receive SRS when the data collection was ended. Four others did not complete an SCL-90 after SRS.

SNo baseline psychosocial data were collected from three patients,

IPsychosocial questionnaires were not sent to 11 patients who did not yet receive surgery. Four others did not complete the psychosocial questionnaire.

SRS = sex reassignment surgery; HT = hormone treatment

Statistics

SPSS 19.0 (SPSS Inc., Chicago, IL, USA) was used
to construct a database and perform statistical
analyses. A Friedman test was chosen to globally
compare SCL-90 scores in the three assessment
points, while Wilcoxon tests were used to further
compare SCL-90 scores between two assessment
points. McNemar and Fisher’s exact tests were
adopted for comparison of demographic and psy-
chosocial parameters. The significance level was
set at P < 0.05.

Results

SCL-90

Mean SCL-90 scores are shown in Table 2. Analy-
ses show that a difference exists between the
overall psychoneurotic distress scores at the
several assessments (P=0.003). Further analysis
shows this is due to a decrease in the scores after
hormone therapy (P < 0.001). No further decrease
is observed after SRS. The effect of complete
treatment is not more pronounced than that of
hormone therapy alone. With regard to the differ-
ent subscales, differences are found between the

measurement points “baseline” and “after SRS”
for anxiety (P<0.001), depression (P=0.001),
interpersonal sensitivity (P =0.005), and hostility
(P =0.008).

Table 2 shows that, unlike scores at time of pre-
sentation, SCL-90 scores after hormonal treat-
ment and after surgery are similar to the mean
SCL-90 scores of a general population. At the
subscale level, the only exceptions are sleeping
problems (P = 0.033) and, to an almost significant
level, psychoticism (P=0.051): after SRS, both
are higher compared with a general population.
Somatization, that was lower compared with a
general population after hormone therapy, settles
down to normative levels after SRS.

Psychosocial Questionnaires

Baseline and follow-up demographic and psycho-
social parameters are summarized in Table 3.
None of the variables show any significant differ-
ence between baseline and follow-up. Nonethe-
less, some tendencies can be distinguished, such as
an increase in social contacts and a decrease
in substance abuse leading to potentially the
complete disappearance of drug abuse. Living

Table2 Mean SCL-90-scores of “treated population™ vs. “general population”

Study group

General Baseline After hormone After SRS

population (SD) therapy (SD) {SD)
SCL-90 subscale (SD) n=>56 P n=47 n=42 P
ANG [10-50] 12.8 (4.4) 17.0 (6.4) <0.001 12.4 (5.1) 0.220 13.5 (4.2) 0.286
AGO [7-35] 7.9 (2.3) 9.5 (4.2) 0.065 8.1 (1.8) 0.402 8.2 (2.0) 0.264
DEP [16-80] 21.6 (7.8) 34.7 (14.3) <0.001 23.8 (9.0) 0.090 24,4 (9.2) 0.086
SOM [12-60) 16.7 (5.3) 18.6 (6.7) 0.042 15.2 {2.7) <0.001 17.1 (6.2) 0.453
IN [9-45] 12.6 (4.3) 16.6 (7.0) <0.001 12.8 (4.4) 0.359 15.1 (6.7) 0.051
SEN [18-90] 24,1 (7.6) 318 (1.7 <0.001 24.6 (7.9) 0.277 258 (7.1) 0.097
HOS [6-30] 7.2 (2.1) 8.2 (3.0) <0.001 7.4 (2.0 0.181 7.2 (1.8) 0.237
SLA [3-15] 4.5 (2.2) 5.8 (3.2) =0.001 4.4 (1.7) 0.192 5.2 (3.4) 0.033
NEUR [90-450] 118.3 (32.4) 157.7 (49.8) <0.001 119.7 (32.1) 0.359 127.9 (37.2) 0.082

P values show differences between “treated population” and “general population.”
AGO = agoraphobla; ANG = anxiety; DEP =depression, HOS = hostility;

IN =paranold ideation/psychoticism; NEUR = overall psychoneurotic  distress;

SCL-80 = Symptom Checklist-80; SD = standard deviation; SEN = interpersonal sensitivity; SLA = sleeping problems; SOM = somatization

J Sex Med 2014;11:119-126
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Table 3 Socio-demographic and sexual parameters at
time of presentation and at follow-up

Presentation Follow-up
(n=54) {n=42)
n Yo n Yo
Relationship
None 32 58.2 22 52.4
Stable 22 44.0 18 426
Variable 1 1.8 2 4.8
Living situation
Alone 18 321 18 42.9
With partner 21 37.5 16 38.1
With parents 15 26.8 5 1.9
Other 2 3.6 3 71
Employment
Employed 37 66.1 25 59.5
Unemployed 9 16.1 ] 14.3

Other (student, retirement, etc.) 10 17.9 1" 26.2
Sexual contacts

None 21 382 20 476

Only in a stable relationship 25 45.5 19 452

Variable 9 16.4 3 71
Social contacts

Good friends 41 73.2 a7 88.1

Superficial acquaintances 8 14.3 3 71

None 7 125 2 4.8
Drugs

Alcohol abuse 8 148 1 2.4

Cannabis 4 7.4 0 0

Other drugs 2 3.7 0 0
Suicide attempt 5 9.4 4 9.3

situations changed with more people living alone
and fewer with their parents. Also, “other”
employment went up while employment went
down. Reports of no sexual relationship went up,
while the prevalence of suicide attempts did not
change.

After treatment, the majority of patients indi-
cated that they have a better mood, are happier,
and feel less anxious than before (Table 4). They
also seem to be more self-confident and encounter
a better body-related experience, indicating a less
distorted self-image than before treatment.

Most patients (57.9%) subjectively experienced
the biggest progress after the start of hormone
therapy. 31.6% felt the biggest evolution after SRS
and 10.5% already noticed the most important
change during the diagnostical phase.

Discussion

Analysis of the SCL-90 scores in the treated group
has shown that sex reassignment therapy does
influence the level of psychopathology in GID
patients, with significant reduction in anxiety,
depression, somatization, psychoticism, interper-
sonal sensitivity, hostility, and overall psychoneu-

rotic distress. Although not strictly comparable,
results of lower levels of psychopathology in post-
operative transsexuals are consonant with other
studies or reviews that use independent pre- and
postoperative groups [21-25,27]. The findings
that, after SRS, somatization is returning to
normal again and psychoticism is almost higher
compared with a general population (P=0.051)
could be explained by an initial euphoria caused by
the relief they experience after starting hormonal
treatment.  Furthermore, sleeping problems
become significantly higher after SRS compared
with a general population. After SRS, transpeople
probably experience more distress as they are
again confronted with stigma and other burdens.

While Mate-Kole etal. suggested the most
important factor to be SRS [31], we found that the
biggest decrease in psychological dysfunctioning is
caused by initiation of hormone therapy or confir-
mation of the diagnosis by a professional caregiver.
This finding was consistent with the subjective
teeling of most treated patients and suggests that
recognition and acceptation of the GID play an
important role in their transition process.

The comparison of pre- and postoperative
SCL-90 scores with the mean score of a general
population provided further information on the
effect of treatment. In agreement with several
other studies [10-12,17,18], our GID population
scored significantly higher on psychopathology
than a general population at the time of presenta-
tion, while that difference completely disappeared

Table 4 Subjective psychological evolution since
presentation and suicide thoughts at the moment of
follow-up

Study group (n =42)

n Yo

Mood

Better 40 95.2

Similar 2 4.8
Happiness

Happier 39 929

Similar 0 0.0

Less happy o 0.0
Anxiety

Less anxious 34 81.0

Similar 6 14.3

More anxious 2 4.8
Self-confidence

More self-confident 33 78.6

Similar 8 19.0

Less self-confident 1 2.4
Body-related experience

Better 41 97.6

Similar 1 2.4
Suicide thoughts 7 16.7

J Sex Med 2014;11:119-126
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after hormonal treatment. This finding implies the
existence of a relationship between gender dys-
phoria and psychiatric comorbidity, and suggests
that treatment not only causes a decrease in the
gender dysphoria, as documented in other studies
[21-23], but also a resolution of concomitant
psychopathology.

The distinguished trends in demographic and
psychosocial parameters are comparable with
some findings in literature [23,24]. The presump-
tion that sex reassignment has a positive influence
on employment [30,34] could not be confirmed,
probably due to the relatively short follow-up
period. The finding that regular employment
goes down, and “other” employment goes up,
could fit in the daily practice observation that
transpeople quit with their former jobs and start
studying again. Compared with previous litera-
ture results that detected substance abuse in up to
60% of GID patdents [11,12], we noticed very
little abuse in our population. Possible explana-
tions could be that our population was relatively
small and the question rather subjective, and that
problematic abuse forms a relative contraindica-
tion for sex reassignment therapy. Both suicide
attempt percentages (10.9% at time of presenta-
tion, 9.8% at follow-up) were also slightly lower
than those described in literature [16). The latter
finding is in accordance with some recent studies
with regard to the high prevalence of suicidality
in transpeople, even after their sex reassignment
therapy [35].

The strengths of this study lie in its follow-up
design and the size of the population. The study
population of 57 participants represents one of the
larger studies of its kind. To our knowledge, it is
the first publication that focuses on the effects of
the separate parts of the sex reassignment therapy.
Nevertheless, several limitations can be discussed.
We are acutely aware of the presence of selection
bias: a significant percentage of gender dysphoric
people never attends our or “a” gender clinic and
this may be accounted for several reasons, includ-
ing psychosocial factors. The used questionnaires
form another source of bias: SCL-90 results are
based on a “snapshot” measurement that may not
be representative of one’s general mental state.
Furthermore, the follow-up period was too short
to evaluate the effects of treatment on outcome
measures as work and relationships. Finally, we
certainly have to allow for the spontaneous evolu-
tion of complaints due to environmental factors
and the passing of time. On the whole, our study
population is a selected group that is not fully

J Sex Med 2014;11:119-126
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representative for the larger group of gender dys-
phoric people: they all fulfilled criteria for GID
and were eligible for SRS. This perspective might
certainly have an influence on the level of psycho-
neurotic distress. If there had been less certainty, at
the end of the diagnostic phase and after initiation
of hormonal treatment, about receiving SRS,
results could have been different.

Future research challenges especially lie in
comparing treated persons with GID with
untreated patients. Additional questionnaires,
including in-depth interviews, should investigate
more thoroughly the specific effects of therapy on
psychopathology and psychosocial state. Also,
further exploration in patients seeking hormonal
therapy without expressing desire for SRS is war-
ranted, as we found initiation of hormonal therapy
to be a major event in reducing psychopathology.

Conclusion

In conclusion, our findings confirm the hypothesis
that sex reassignment therapy had a positive influ-
ence on co-occurring psychopathology if present
in GID patients at presentation, by lowering the
overall level of psychoneurotic distress. After
treatment, our GID population showed a similar
level of psychopathology compared with a general
population, while they scored significantly higher
at baseline. The most important effect seemed to
result from the confirmation of the diagnosis and
the initiation of hormone therapy, a finding that
offers insights into a more individualized approach
to persons suffering from GID.
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Supporting sexuality and improving
sexual function in transgender persons

Gender identity refers to an innate and deeply felt identi-
fication as a female, male, or some other nonbinary gen-
der, and is one of many aspects of sex or gender'? (BOX 1),
For many years, gender identity was viewed as binary:
an individual could be either female or male. However,
more recently, gender identity has become viewed as a
spectrum, whereby female and male are two of many
gender identities that can also include nonbinary, gender
fluid, transgender, gender queer, transgender masculine,
and transgender feminine®*. The gender identity of a
person can be congruent or incongruent with the sex
assigned at birth. Gender dysphoria refers to discomfort
or distress sometimes caused by gender incongruence”®.
Transition is the process by which someone starts to
present themselves permanently accordingly to their
gender identity®. Some individuals ease their dysphoria
with a social transition (change of name, gender expres-
sion, and/or gender role), whereas others might seek
gender-affirming treatment in order to alter the body
so that it is in line with their gender identity, alleviating
gender dysphoric symptoms®*. The latter is sometimes
called medical transition.

The global prevalence of diagnosed gender dyspho-
ria has been estimated in two meta-analyses (includ-
ing studies up to 2014) at 4.6-6.8 per 100,000 (REFS™').
Since then, a study from the Netherlands estimated

Mats Holmberg'?*, Stefan Arver'-* and Cecilia Dhejne’-?

Abstract | Sexuality is important for most cisgender as well as transgender persons and is an
essential aspect of quality of life. For both the patient and their clinicians, managing gender
dysphoria includes establishing a comfortable relationship with sexual health issues, which

can evolve throughout the course of gender-affirming treatment. Gender-affirming endocrine
treatment of transgender men and women has considerable effects on sex drive and sexual
function. Gender-affirming surgery (GAS) can improve body satisfaction and ease gender
dysphoria, but surgery itself can be associated with sexual sequelae associated with physical
constraints of the new genitals or postsurgical pain, psychological difficulties with accepting
the new bodly, or social aspects of having changed gender. In general, a positive body image is
associated with better sexual function and satisfaction, but satisfaction with sexual function after
GAS can be present despite dissatisfaction with the surgery and vice versa. Factors involved

in the integrated experience of gender-affirming treatment and the way in which sexuality is
perceived are complex, and supporting sexuality and improving sexual function in transgender
patients is, correspondingly, multifaceted. As the transgender patient moves through their life
before, during, and after gender-affirming treatment, sexuality and sexual function should be
considered and maximized at all stages in order to improve quality of life.

the prevalence of individuals who have undergone
gender-affirming treatment before 2015 to be 27.7 per
100,000 people (95% CI 26.8-28.6)"". In a report that
included data up to 2015, self-reported gender dyspho-
ria or self-identified transgender identity had a global
prevalence of 871 per 100,000 (95% CI 519-1,224) or
355 per 100,000 (95% CI 144-566) with removal of an
outlier™. Since then, 500 of 100,000 people (0.5%, 95%
CI 0.4-0.7%) from a representative sample of the pop-
ulation aged =22 years in Stockholm county, Sweden,
answered ‘yes’ when asked if they would like to change
their body with hormones or surgery to be more like a
person of a different sex'.

The incidence and prevalence of gender dysphoria is
increasing™'""*, In Sweden the incidence of applications
for change of legal gender increased almost threefold
from 0.20 per 100,000 per year in 1972-1980 to 0.57
per 100,000 per year in 2001-2010. In the Netherlands
a 20-fold increase of assessment from 34 in 1980 to 686
in 2015 was reported".The increase might reflect an
increase in people openly discussing gender as soci-
ety has become more inclusive, but a true increase in
prevalence cannot be ruled out®'™". Conceptualization
of gender incongruence and gender dysphoria changes

wntinuwng these
phenom
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Key points

= Evaluation of sexual dysfunction in transgender persons is multidimensional.

4 Hormonal treatment is likely to increase sexual desire in transgender men and
decrease desire in transgender women.

4 A reduction in sexual drive is not necessarily a concern, but can, in fact, be appreciated
or even desirable for some patients.

@ Before initiating hormonal or surgical treatment, wishes and hopes about future
sexual function should be explored.

2 Sexual problems in transgender persons can be trans specific or not. General
principles in sexual medicine apply to both cisgender and transgender persons.

The transgender population is heterogeneous™” and
many efforts have, therefore, been made to stratify the
population into subgroups, in order to predict treatment
outcomes and to attempt to understand the aetiology of
gender incongruence'®". Besides subgrouping assigned
females or males at birth, the most common subdivisions
have been based on early-onset and late-onset gender
dysphoric symptoms. No strict definitions exist, but early
onset is often defined as gender incongruence or gender
dysphoric symptoms during childhood or before puberty,
or used to describe a patient who fulfils the diagnostic
criteria for gender dysphoria during childhood; late onset
is often defined as during or after puberty'®. Subdivisions
have also been made based on the person’s sexual orienta-
tion'"**. However, information regarding age of onset or
sexual orientation in clinical studies is likely to be biased,
as many treatment facilities have restricted access to care
for certain subgroups. Thus, in order to be offered treat-
ment, patients might have adjusted or misreported their
medical history'*'*'** In one study, 12% of transgen-
der women claimed that they had concealed their sexual
orientation at assessment™. Likewise, in a Finnish study,
44% of patients reported that they delivered a falsified
story at assessment in order to access gender-affirming
treatment®’. Today, fewer obstacles restrict access to
gender-affirming treatment, so information collected
should become more reliable'.

Transgender health care is multidisciplinary, as
described in the Standards of Care version 7 (SOC 7)

Box 1| Aspects of gender™’

Legal gender

The gender defined in legal documents and birth certificate.

Chromosomal sex

Karyotype describing the presence or absence of Y and/or X chromosomes.

Hormonal sex

Female or male sexual hormone pattern.

Anatomical sex

Fernale or male primary and secondary sex organs.

Gender identity

The perception of being a man, woman, or some other gender.

Gender expression

How the person expresses their gender identity in a social context with more or less
well-defined social gender characteristics, for example the way of dressing.

Gender role

Behaviours, attitudes, and personality traits, which in a given society and historical
period are typically attributed to, expected from, or preferred by persons of

that gender.

from the World Professional Association for Transgender
Health (WPATH)". Not all individuals with gender dys-
phoria need, or can access, the full spectrum of different
gender-affirming treatments, and many countries still
do not allow legal sex change including assigned official
documents stating a new legal sex or gender marker, for
example Brazil, Chile, Cyprus, Macedonia, Tanzania,
Thailand, and Uganda. In many countries, a change of
legal sex or gender marker is only possible if the appli-
cant has fulfilled certain requirements, such as having
a medical diagnosis, living according to the preferred
gender role, having undergone any gender-affirming
treatment, having undergone gender-affirming genital
surgery, or being sterile. Change of legal sex or gender
marker based on self-determination via an easy admin-
istrative procedure is only possible in a few countries
(Argentina, Colombia, Denmark, Ireland, Malta, and
Norway)™. This Review is based solely on literature pub-
lished in countries where gender dysphoria is recognized
as a medical condition and where access to care is, at
least for some patients, affordable. The global situation
is completely different: in many countries transgender
individuals are not recognized, in some countries they
are regarded as criminals, and in some jurisdictions
being transgender is even considered a legitimate reason
for the death penalty*™*. Even in more tolerant parts of
the world, transgender persons face social marginaliza-
tion, stigma, discrimination, violence, and difficulties in
accessing health care®!*?6%

Sexual health is defined by WHO as being a state
of physical, emotional, mental, and social well-being
related to sexuality; it is not merely the absence of
disease, dysfunction, or infirmity®'. Sexual dysfunc-
tions arise when impaired sexual function causes dis-
tress and are often divided into four categories: lack of
desire or interest, arousal dysfunction, orgasm and/or
ejaculatory dysfunctions, and pain during sexual activ-
ities™*, Sexual desire is often seen as an amalgamation
of different components: sexual drive (biological), sex-
ual motivation (cognitive), and responsiveness to sexual
stimuli*. Sexuality and sexual function are influenced by
biological, intrapersonal, and interpersonal factors, as
well as socioeconomic, political, cultural, ethical, legal,
historical, religious, and spiritual factors™.

Sexual satisfaction refers to the affective response to
the individuals’ expectations or evaluation of the bal-
ance of negative and positive dimensions of someone's
sexuality and is more than simply sexual function®,
which is just one of the determinants of sexual satisfac-
tion and sexual health®. Cross-sex hormonal therapy
(CHT) and gender-affirming surgery (GAS) can affect
sexual functions such as desire and/or sexual interest,
arousal, and ability to orgasm***, However, body image,
self-esteem, psychological well-being, and sexual anxi-
ety are also important aspects of sexual health and satis-
faction®*, Gender-affirming treatments ease gender
incongruence and gender dysphoria®, but body image,
body self-esteem, and psychological well-being might be
affected even after treatment™ %,

In this Review, we will identify clinical factors of
importance for the sexual health of transgender per-
sons before, during, and after undergoing different
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Box 2 | List of definitions

Androphilic
Sexual orientation towards men or masculinity®.

Birth-assigned sex

The sex and/or gender that was assigned at birth. This supersedes the
terms ‘biclogical sex’, 'natal sex’, or ‘actual sex’. If chromosomal, gonadal,
hormonal, or genital sex characteristics are discussed, these terms should
be used!.

Cisgender person (cis person)

A person whose gender identity matches the sex assigned at birth
and who, unlike transgender people, does not experience gender
incongruence’,

Gender binary
A view that there are only two genders (girls and/or women and boys
and/or men) that are separate and unchanging’.

Gender-affirming treatment

Medical treatments aiming to alter the bodily characteristics in order to
align with the person’s gender identity and ease gender dysphoria.
Examples of gender-affirming health care include hormone treatments,
hair removal, vocal training, and gender-affirming surgery®.

Gender-affirming surgery

Range of surgeries that create physical characteristics that are in line with
gender identity, including vaginoplasty, breast augmentation, cricoid
surgery, vocal cord surgery, chest surgery, and phalloplasty. Sometimes
referred to as sex reassigniment surgery (SRS)**.

Gender dysphoria
Distress caused by gender incongruence®”,

Gender Dysphoria
Refers to the diagnostic term in DSM-5 [REF ). The diagnostic criteria
includes male, female, and other gender.

Gender ldentity Disorder
Refers to the diagnostic term in DSM-IV and DSM-IV-TR#%2%,

Gender nonconforming

This term refers to people who do not conform to society’s expectations
for their gender roles or gender expression. Another term used for this is
‘gender-variant™,

Gender normative
Gender roles and/or gender expression that matches social and cultural
expectations.

Gender transition

A person’s adoption of characteristics that they feel match their gender
identity. Gender transition can involve social, physical, and legal
aspects of transition. Social transition includes changing appearance
{including styles of dress and hair), name and pronoun. Legal gender

recognition includes change of legal gender and arranging new identity
documents. Physical transition can facilitate social transition and
includes gender-affirming medical interventions such as hormone
therapy and gender-affirming surgery’.

Gynephilic

A sexual orientation towards women or femininity*’.

Legal gender recognition
The process by which a person’s legal gender is changed to align with
the person’s gender identity™.

Sexual orientation

Describes to whom one is sexually attracted. The sexual orientation of
transgender people should be defined by the individual, and is often
described based on the lived gender. A transgender woman attracted
to other women would be a lesbian, and a transgender man attracted to
other men would be a gay man”"".

Sex reassignment
Denotes the process to make a social, legal, and physical gender
transition’®,

Sex reassignment surgery
See gender-affirming surgery’”,

Transfeminine

This umbrella term describes people who were assigned male at birth,
who are transgender, and whose gender expression leans towards the
feminine®,

Transmasculine

This umbrella term describes people who were assigned female at birth,
who are transgender, and whose gender expression leans towards the
masculine®,

Transgender person (trans person)

An umbrella term that describes a wide range of people whose gender
and/or gender expression differ from their assigned sex and/or the
societal and cultural expectations of their assigned sex?**.

Transgender man (trans man)
Denotes someone with a male gender identity who was assigned female
at birth®%,

Transgender woman (trans woman)
Denotes someone with a female gender identity who was assigned male
at birth®2%,

Transsexualism

Refers to the diagnostic term in ICD-10 [REF 7). Transsexualism was
also the word Harry Benjamin® used to describe individuals who felt
that they had a gender identity not in line with their body and needed
gender-affirming treatment. Both Benjamin and the ICD-10 diagnosis
only acknowledge two genders: male and female.

forms of gender-affirming medical or surgical treat-
ment. Considerations for treatment — both of underly-
ing dysphoria and of any pre-existing or resulting sexual
dysfunctions — are also discussed.

The biopsychosocial model

Sexuality and sexual response are complex and, as such,
many models of sexual response have been suggested.
The linear physiological model describes a response
cycle in which individuals progress stepwise from
desire, to arousal, to orgasm**. The dual control model
or the sexual tipping point model are similar, and both
describe how different biopsychosocial inputs influ-
ence sexual function. Thus, a sexual dysfunction occurs

when inhibitory factors are not balanced by excitatory
factor'™*, The incentive motivation model conceptual-
izes sexual response as an integration of central cognitive
affective processes and peripheral responses. For exam-
ple, perception of a genital response and/or feelings of
sexual arousal motivate sexual behaviour and feelings
of desire, leading to a rewarding orgasm***. This model
also includes classical conditioning: a history of negative
sexual experiences or a lack of positive experiences can
alter a sexual incentive to a negative value. For exam-
ple, if a person has developed severe genital dyspho-
ria owing to gender incongruence, this discord could
lead to orgasm being associated with negative feelings,
hampering desire, arousal, and orgasm®"%.
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In the past, the aetiological background to sexual
dysfunctions was thought to be either biological or
psychological. This view has now been largely replaced
by the biepsychosocial model (FIG. 1). In accordance
with the biopsychosocial model, an assessment of sex-
ual dysfunction should include an evaluation of pre-
disposing, precipitating, and maintaining factors of all
aspects of the model, including their interactions with
one another™. This interaction means that problems in
one domain — biological, psychological, or social — can
negatively affect other domains.

Biological factors

On a physiological level, sexual function requires
adequate hormonal stimulation, as well as sufficient
cardiovascular, central, and peripheral nervous sys-
tem function. Any process, including pharmaceutical
drugs, affecting these systems or directly affecting the
genitals might compromise sexual function: cardiovas-
cular diseases mostly affect blood flow dynamics dur-
ing the arousal phase™; neurological and psychiatric
morbidity can compromise the autonomous, periph-
eral, and central nervous system and, therefore, also
affect blood flow, sexual desire, and orgasmic ability™.
Psychopharmacological drugs quite often have sexual
side effects. Selective serotonin reuptake inhibitors
(SSRIs) used for the treatment of depression and anx-
iety disorder can diminish desire and arousal and delay
orgasm and/or ejaculation™ Likewise antipsychotic
drugs used for psychotic and bipolar conditions are well
known for their adverse effects on desire and arousal.
Opioids, which are sometimes necessary for the treat-
ment of severe pain, suppress the gonadal axis in both
men and women®** and can suppress both sexual desire,
arousal and orgasmic ability™. Studies investigating
sexual side effects of pharmaceuticals have been per-
formed on presumed cisgender persons; but it is likely
that transgender persons do not differ from cisgender

Sexual

Biological ‘\

2. A T
i sp }/
\ Psychological T Cultural
Ll / X Social /
Y

Fig. 1| The biopsychosocial model. Sexual dysfunction
{SD) should be understood as a multifactorial problem,
with interacting contributing factors. Figure adapted with
permission from REF*, Elsevier.

persons in this respect. Diseases or surgery involving the
genitals, such as stress urinary incontinence, lichen scle-
rosis, or prostatectomy, can also negatively affect arousal,
orgasmic ability, and sexual desire®*,

Psychological, social and sexual factors

Depression, anxiety, and other mental health problems
often suppress desire and arousal, as well as the orgas-
mic ability®. On an intrapersonal psychological level,
body satisfaction, body image, self-esteem, self-efficacy,
coping strategies, age, and sexual scripts can all have an
effect on sexual function and sexuality®®,

Sexual scripts — a set of cognitive schemas used to
understand and organize sexuality and sexual behav-
iour®®” — are relevant on both intrapersonal and inter-
personal levels, as well on as a cultural level, and all
levels are interwoven. Cultural sexual scripts are part of
the narratives and norms in each society, and provide
guidelines regarding whether a sexual behaviour is con-
sidered appropriate, for example regarding numbers of
partners, ways of having sex, reasons for having sex, and
with whom®**, The sexual scripts regarding transgen-
der people are contradictory: where one script might
describe transgender people as asexual® another script
can objectify and sexualize them™**. Sexual activity does
not require a partner, but when a partner is involved,
interpersonal factors also become a part of the biopsy-
chosocial model. Interpersonal factors, which arise from
either the relationship itself, the partners’ sexual function,
or the wish for being in a relationship, are likely to affect
both sexual function and the person’s own sexuality™

In order to understand and treat sexual dysfunction,
a person’s sexual history — including when they began
masturbation and/or partner-related sexual activity,
positive and negative sexual experiences, view of sexu-
ality, sexual scripts, knowledge about sexual functions,
importance of sexuality, and the presence of coexisting
sexual dysfunctions — must be assessed. For instance,
low desire can cause arousal problems and vice versa™”,

Hormonal control of sexuality and function
Endocrine factors are essential for reproduction and sex-
uality, and sex steroids in particular have specific effects
on sexuality and sexual response. The terminology,
which uses the terms ‘male’ and ‘female’ to describe sex
hormones, is — to some extent — misleading, as both
testosterone and oestrogen are present in both sexes and
can work synergistically (for example, in bone™ and in
the brain™), as antagonists (for example, in breast™ and
body hair development™), or separately (for example,
their effects on sex hormone binding globulin (SHBG)
production)™’*. Notably, oestrogen levels in postmeno-
pausal women are lower than in men of similar age™ ",
Most of our knowledge of sex hormones in humans is
derived from cisgender persons by studying states of hor-
mone deficiency and restoration of normal sex hormone
levels®. To what extent this information is transferable to
transgender persons is not fully understood.

Disorders of sexual development of various kinds
can affect development during the embryonic and fetal
period and also during childhood and adult life, and have
implications for the role of hormones in developmental
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processes and also sexual preferences. For example,
studies have shown that gynephilia (sexual orientation
towards women or femininity)* is considerably more
prevalent in women with congenital adrenal hyperplasia
(CAH) than in women from a reference population with-
out CAH, indicating a possible prenatal effect of elevated
androgen levels on sexual behaviour®*’. Androgens are
often referred to as 'sex-stimulating hormones', affecting
spontaneous interest in sex, ease of arousal, and orgas-
mic experience™. They are also well known to influence
sexual desire, with low sexual desire observed in men
with hypogonadism restored by testosterone treatment
in the same group™*:. In cisgender women, the relation-
ship between testosterone levels and sexual desire is less
clear”, although intervention studies in cisgender women
with low sexual interest and sexual dysfunction demon-
strate a positive effect of testosterone therapy on sexual
activity, orgasm, and desire, as well as improvements in
general sense of well-being and self esteem™*.

One randomized, controlled study has shown that
the effect of testosterone treatment on sexual desire in
hypogonadal cisgender men is reduced if an aromatase
inhibitor (which reduces oestrogen levels) is adminis-
tered simultaneously, suggesting a synergistic or addi-
tive effect of oestrogen on male sexual desire and erectile
function™. In cisgender women, the role of oestrogen
in sexual desire is unclear, with conflicting reports.
Sexual desire and frequency of sexual fantasies decrease
following oophorectomy” and cestrogen treatment
can increase desire and orgasm in oophorectomized
women®. Furthermore, addition of testosterone to
hormone replacement therapy (HRT) in oophorecto-
mized and in postmenopausal women further improves
sexual function™,

Hyperprolactinaemia is associated with loss of sexual
desire in cisgender men even if the testosterone levels are
normal®. In cisgender women, excess prolactin levels
due to lactation or a prolactin-producing tumour cause
amenorrhoea and diminished sexual interest. This effect
could be considered functional, as it lowers the chance or
risk of becoming pregnant too early in women who are
caring for a newborn, Furthermore, sexual activity and
orgasm release a series of neurotransmitters and hor-
mones, such as oxytocin, that might be involved in the
positive experience of having sex™.

Thus, the role of hormones in controlling and main-
taining sexual function and desire illustrates the biopsy-
chosocial model, whereby a biological factor (hormones)
controls psychological factors (for example, desire and
fantasy}, which in turn modulate social factors {relation-
ships and sexuality). Understanding the balance of the
biopsychosocial model can, therefore, inform effective
treatment of transgender individuals, and those with
gender dysphoria.

Pretreatment sexuality in trans persons

Body image and body dysphoria

A negative body image and low body satisfaction is
more prevalent in transgender individuals who apply for
gender-affirming treatment than in cisgender persons,
as body dysphoria is one of the core elements of gender
dysphoria”.

Qualitative studies describe difficulties among indi-
viduals with gender dysphoria to be nude alone or with
a partner and difficulties of touching one’s own body or
letting somebody else touch it, with a greater focus on
satisfying a partner***** Body satisfaction is dependent
on the degree of body and genital dysphoria, but also on
coping strategies to handle the dysphoria®. Thus, some
individuals use coping strategies such as imagining a
different body, reinterpreting gendered body parts, or
applying a gender role during sex congruent with their
gender identity*. Studies have shown that gender-
affirming treatment by itself increases body satisfac-
tion* 4271717 However, paradoxically, accepting a need
for gender-affirming treatment, disclosing a transgender
identity to others, or beginning a medical and surgical
gender-affirming treatment, can transiently increase
body dysphoria and body dissatisfaction*®*. This phe-
nomenon might exist because denial or neglect of the
dysphoria is a coping strategy that is no longer possi-
ble when the person starts coming out for themselves
and others, and when they begin to be asked questions
about feelings of body incongruence by a health-care
professional'®.

Sex, relationships, and orientation

Sexual experience, function, and satisfaction before
gender-affirming treatment are likely to also influ-
ence sexuality and satisfaction after treatment. A vast
majority (80-92%) of persons applying for gender-
affirming treatment or those who had unmet
gender-affirming treatment needs have, in the past,
been sexually active with a partner*'™, However,
only half of this group engaged their genitals in sex-
ual activity, and only 12% of transgender women and
15% of transgender men in this group derived pleas-
ure from involving their genitals in sexual activity'™.
Masturbation was reported by 72-78% of transgen-
der women and 59-89% of transgender men*™'™.
Furthermore, in one study, 40% of transgender indi-
viduals with unmet gender-affirming health needs
reported sexual dissatisfaction, even though sexuality
was reported as important by 47% of the transgender
women and 57% of the transgender men®. Previous
traumatic sexual experiences with partners, friends, or
unknown persons in childhood or adulthood are more
prevalent in transgender persons than in the cisgen-
der population*19*-1%_ Historically, some studies have
suggested that childhood sexual abuse experience
might be implicated in the aetiology of gender incon-
gruence'™!"™, whereas more recent papers have argued
that minority groups are more vulnerable to sexual
abuse''™ "%, Traumatic sexual and other experiences are
certainly associated with increased psychiatric morbid-
ity and render the person more vulnerable''*!4, Sexual
orientation is multidimensional, comprising sexual
identity (self-labelling as gay, straight, bi, or other),
sexual behaviour (whom you have sex with), and sex-
ual attraction (to whom you feel attracted or fantasize
about)'"®. The different dimensions are not always
congruent; that is, some cisgender men have sex with
cisgender men but are at the same time in a relationship
with a cisgender woman and identify as straight'">.
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Gender dysphoria is not related to sexual orientation
and transgender individuals express the whole spectrum
of sexual orientations — androphilic (sexual orientation
towards men or masculinity), gynephilic, bisexual (sexual
orientation towards both men and women), pansexual
(sexual orientation towards individuals irrespective of
sex or gender), asexual (sexual orientation towards no
one and /or low sexual motivation and desire)''?, or
queer®. Furthermore, sexual orientation in transgen-
der persons can be fluid and dynamic, and can change
during transition' 1717118,

A multitude of factors, including access to a partner
or partners, apart from or together with preferences, are
important determinants in sexual satisfaction and might
not be congruent with sexual behaviour. For example,
a transgender woman attracted to men might be ina
relationship with a cisgender androphilic man, which
can influence her level of sexual satisfaction'*!"?,
Transgender men and women can be in a relationship
in line with their sexual orientation or not; transgen-
der women are more often in a relationship not in line
with their sexual orientation than transgender men'".
Irrespective of gender, sexual relationships not in line
with a person’s sexual orientation involved less sexual
activity using the genitals'",

Many transgender persons find it difficult to estab-
lish a new relationship — whether sexual or not — both
before and after gender-affirming treatment, sometimes
owing to difficulties in finding a partner who respects
them and views them according to their gender iden-
tity without objectification®'**"". One study reported
that 53% of transgender men and 37% of transgender
women who sought treatment answered positively
when asked if they had a current partner'”, but it
must be borne in mind that having a partner might
delay the coming-out process for those who fear losing
their partner'®.

Sexuality and gender-affirming treatment
Effects of hormonal therapy

The goal of endocrine feminizing treatment in trans-
gender women is to increase oestrogen to the lev-
els observed in premenopausal mid-cycle cisgender
females {400-800 pmol/l) and to suppress androgen-
dependent pathways in order to induce the desired
physical and mental changes. This effect is achieved
with oral, transdermal, or intramuscular administra-
tion of oestrogen™. Oestrogen suppresses gonadotro-
pin secretion and, therefore, testosterone production
and secretion from the testis. In order to further sup-
press testosterone, gonadotropin-releasing hormone
(GnRH) analogues or gestagens, such as cyproterone
acefate or medroxyprogesterone, are often added™.
Gestagens exert dual effects, suppressing testosterone
production and blocking the androgen receptor (AR)"..
The result of testosterone suppression is a change in
body composition with increased fat mass, decreased
muscle mass, initiation of breast development, softened
skin texture, and reduced body hair*. Spontaneous
and nocturnal erections usually disappear, semen pro-
duction and spermatogenesis ceases, and ejaculate
volume decreases, suppressing fertility™.

Conversely, the goal of endocrine masculinization
treatment in transgender men is to stimulate androgen-
dependent pathways by increasing testosterone and sup-
pressing oestrogen levels to the normal range for healthy
cisgender males (50180 pmol/l} and thereby induce the
desired physical and mental changes™. Testosterone is
administered transdermally (50-100 mg daily) or by
intramuscular or subcutaneous injections (~100 mg
per week), suppressing gonadotropin secretion and,
therefore, oestrogen production from the ovaries
and inducing physical changes including increased
muscle mass, decreased fat mass, increased facial and
body hair growth, increased risk of male-pattern hair
loss, growth of the clitoris, and a deepening voice®.
Furthermore, testosterone treatment usually induces a
reduction in vaginal lubrication and cessation of menses,
owing to the suppression of gonadotropins®. If cessation
of menstrual periods does not occur, gestagens or GnRH
analogues can be added®. Fertility is also suppressed
while on treatment.

In general, androgen treatment in transgender
men results in increased sexual desire and, eventually,
improved sexual satisfaction. Endocrine treatment
of transgender women reduces sexual desire and —
depending on the patient’s wishes to either maintain
desire and/or erectile function or to experience lower desire
and/or fewer erections — satisfaction with treatment var-
ies*. After endocrine therapy, when nocturnal and spon-
taneous erections decrease in frequency and intensity,
erections arising as a result of sexual stimulation seem
more persistent’”,

For young people who have not yet gone through
puberty, GnRH analogues can be used to arrest puber-
tal development, with the goal of suppressing devel-
opment of unwanted bodily features and gain time for
investigation and consideration of further intervention'*,

Endocrine therapy can also have effects on pain, and
changes in pain perception due to endocrine treatment
in transgender patients are of potential importance,
but are not well studied. In the general population, the
prevalence of chronic pain is higher among women than
men'* and several experimental animal studies have
suggested that testosterone administration increases
the pain threshold'**-'* whereas oestrogen lowers
it"®, Accordingly, some human studies have found
that endogenous and exogenous testosterone reduces
pain'**'* In a retrospective report, ~25% (11 of 47) of
transgender women developed chronic pain concom-
itantly with oestrogen and/or antiandrogen therapy,
whereas 60% (6 of 10) of transgender men reported a
significant improvement in chronic headache that had
been present before the start of testosterone treatment™'.
Although in these studies the investigated pain was not
specifically related to sexual activity, the findings should
motivate further study to elucidate the roles of cross-
sex hormones in sexual pain, whether in cisgender or
transgender persons.

Effects of gender-affirming surgery

Some individuals experiencing gender dysphoria request
GAS in order to align their physical gender with their
gender identity and ease their dysphoria'.
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Fig. 2 | Vaginoplasty. A neavagina is formed in the space between the urethra and rectum. The corpus spongiosum is
preserved and surrounds the urethra. A small piece of the glans penis is preserved, embedded, and formed to become the
neoclitoris. From the dorsal side of the penile shaft the thin neurovascular bundle is preserved and buried below the
neoclitoris to ensure vascularization and erotic sensitivity. The prostate shrinks with antiandrogen treatment, The space
between urethra and neoclitoris can be covered with urothelium in order to enhance sensitivity.

Feminizing genital surgery for transgender women
consists of removal of the penis and the gonads and
creation of a vagina, labia, and clitoris (FIG. 2]. Several
vaginoplastic techniques are in use, the most common
of which is the penile skin flap technique, whereby
the skin of the penis, if sufficient, is inverted to form the
vaginal wall. The anatomy of the male perineum and pel-
vis leaves a space between the prostate and rectum that
enables formation of a neovagina. In order to maintain
the new vagina and to ensure its persistence and suit-
able size for penetration, daily dilatation (vaginal dila-
tors and/or vaginal sex) is usually needed, dependent
on the surgical technique used'. Alternatives to penile
skin for creation of a neovagina include scrotal skin,
free skin grafts, or bowel segments'*. The glans penis
can be used for formation of a neoclitoris, with reason-
ably preserved genital sensitivity and sexual respon-
siveness'* 1% the scrotum can be used to create the
equivalent of labia majora. Feminizing surgery also
often involves cricoid surgery, vocal cord surgery, breast
augmentation, and facial feminizing surgery. Breast
augmentation, in particular, has been shown to increase
sexual well-being in transsexual women'™.

Masculinizing genital surgery in transgender men
can include removal of the uterus and ovaries and
optional vaginectomy; as well as creation of a neophallus.
Two methods are generally used to create a new penis
or a penis-like structure, For phalloplasty, a flap from
the inguinal region, anterolateral thigh, or forearm is
used to form the contours of a penis''*. This type
of neophallus lacks erectile properties, but erogenous
sensitivity can be obtained through nerve anastomoses
between flap nerves and the genitofemoral and clitoral

nerves and via the clitoris, which is still present behind
the neophallus' (FIC. 3).

Different donor sites are associated with correspond-
ing differences in sensitivity and bulkiness. Several
techniques are available for erection support, most
of which involve a semirigid or inflatable prosthesis.
An estimated 25% of transgender men who undergo
phalloplasty receive a penile prosthesis'*®. All these tech-
niques enable the possibility of engaging in penetrative
sex, or, alternatively, a rigid condom or penile sleeve
can be used.

A major achievement with phalloplasty is to enable
voiding standing up. Among transgender men interested
in phalloplasty, 62-99% stated that voiding standing up
is a factor of high importance'*®'¥” and according to a
meta-analysis, this was achieved in 73% of subjects'*.
In one study on genital confirming surgery in trans-
gender men, 45% reported a strongly improved ability
to void standing, although no effect on quality of life
was reported'. Metoidoplasty is an alternative method
used for creation of a penis in transgender men, which
is facilitated by use of the testosterone-enlarged clitoris,
whereby the visible part of the clitoris is further enlarged
by luxation of the crura clitoris from its internal sup-
port. Compared with phalloplasty, metoidioplasty cre-
ates a smaller penis with maintained erectile properties
and erotic sensitivity, although usually insufficient for
full penetration due to inadequate length' (FIC. 4}
Transgender men who have undergone metoidioplasty
might subsequently request phalloplasty™*'*!. In both
procedures, the labia majora are used to create a scro-
tum large enough to harbour testicular prostheses!*%,
Nongenital masculinizing surgeries include liposuction
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Fig. 3| Phalloplasty technique. A flap from the inguinal region, anterolateral thigh, or
radial forearm is formed to the neophallus. Vascularization and sensitivity is ensured by
anastomosis with existing vessels and nerves. A sensitive clitoris is preserved and can be
buried or exposed. For erection, a semirigid or inflatable prosthesis can be inserted in
the neophallus, and scrotoplasty, including testicular prostheses, is also an option.

and mastectomy, and a few studies have evaluated effects
of these techniques on sexuality. In a 2018 study of natal
females aged 13-25 years with chest dysphoria, 50-60%
of those who had not undergone mastectomy reported
problems with dating, forming intimate relationships,
physical intimacy, or sexual activity, compared with
just 2-3% in the group who had undergone surgery'*.
One study has also reported a statistically significant
positive effect of mastectomy on satisfaction of life in
general and on feelings of self-worth'*, but no statisti-
cally significant improvement has been shown in pleas-
ure of sexual activities, sufficiency as a sexual partner'®,
or sexual quality of life',

Overall, the individual’s sexual wishes and hopes are
important parts of surgical decision-making"?, regard-
less of whether the patient is a transgender woman or a
transgender man, or the type of surgery they seek.

Sexuality and access to care

Access to care and financing of medical care varies
both within and between countries®. Eligibility crite-
ria vary and contribute to differences in access to care.
In some countries, the inclusion criteria for treatment
exclude transgender persons who would be eligible for

treatment in other countries. When treatment of gender
identity became available in the mid-1960s, eligibility
criteria were stringent and patients could be consid-
ered ineligible for treatment for a number of reasons
that today are irrelevant, including high levels of sex-
ual activity, homosexuality, and also being aroused by
cross-dressing'**"**'**, The gradual change from rather
exclusive criteria to a more inclusive approach is still not
fully integrated into clinical management. This lack of
integration might hamper conversations about sexuality
and sexual function between health-care providers and
patients, as patients can fear being considered ineligible
for gender-affirming care.

Post-treatment sexuality

Although the affirmation of gender by hormonal and/or
surgical treatments could be considered the final step
in managing the transgender patient, it does not nec-
essarily provide a solution for sexual dysfunctions and,
in fact, marks the beginning of a new life in which
their sexuality and sexual health could require con-
siderable support. On a purely biological and physio-
logical level, hormonal therapy and surgery can have
long-term effects on sexual function, while the reality
of changing gender can have considerable psycholog-
ical and social effects, which can also substantially
affect sexuality and sexual function, according to the
biopsychosocial model.

Desire

Sexual desire can be defined as the urge, drive, or lust
that motivates us to engage in sexual activity, alone or
together with someone else, and comprises sexual drive
(biological), sexual motivation (cognitive) and respon-
siveness to stimuli*. The strength of this desire varies
between individuals, particularly if a distressing dys-
function is present. A low level of desire might fulfil the
criteria for a medical diagnosis such as hypoactive sexual
desire disorder'*, whereas a high level of desire might
fulfil a diagnosis of hypersexuality'*. Gender differences
in sexual desire are well recognized, with cisgender men
generally reporting more intense and more frequent
desire than cisgender women'**'*,

Sexual desire in transgender women. Gender-affirming
treatment affects sexual desire in a majority of transgen-
der women'®. Retrospectively, 70% of the transgender
women in one study self-reported a lower or much lower
sexual desire (P<0.001) after gender-affirming treatment,
compared with sexual desire before gender-affirming
treatment'®.

Some transgender women report no change or even
increased desire'. The effect of hormone treatment
seems to be quite prompt, with ~60% of transgender
women reporting low sexual desire 3 months after the
initiation of hormonal treatment, compared with ~30%
before hormonal treatment'®.

Low sexual desire should not necessarily be assumed
to be a problem for the majority of transgender women,
especially in the presence of strong genital aversion, and
if vaginoplasty is not imminently available. In fact, it has
been reported that only one in three transgender women
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considered low sexual desire distressing'®. A low sex
drive can, therefore, be seen as a relief and can even be
supported in clinical practice by provision of sex-drive
suppressing medication.

The timing of the decrease in sexual desire after initi-
ation of hormonal treatment together with the fact that
testosterone levels are known to influence sexual desire
in men® suggests that reduced desire would be precip-
itated by reduced testosterone levels caused by anti-
androgen therapy. One study showed significantly lower
levels of total and calculated free testosterone (¢fT) in
transgender women compared with a control group of
ovulating cisgender women (T: 20.0 £ 9.6 ng/dl ver-
sus 33.9 + 7.9 ng/dl, P < 0.001; cfT: 0.26 + 0.16 ng/dl
versus 0.47 £ 0.31 ng/dl, P < 0.001)'*. Nevertheless, no
studies have shown any significant correlation between
levels of total or free testosterone and sexual desire in
transgender women!®162163,

For some transgender women, low sexual desire
can lead to personal or relational distress, fulfilling the
diagnostic criteria for hypoactive sexual desire disorder
(HSDD). Two studies have examined the prevalence of
HSDD in transgender women compared with cisgender
women using the Sexual Function Health Council’s con-
sensus definition®. Both reported that the prevalence of
HSDD in transgender and cisgender women were sim-
ilar, at 20% in transgender women compared with 27%
in middle-aged women'® and 26% in younger, surgi-
cally postmenopausal women'” in one of the studies',

and 33% in transgender women compared with 23%
in a control group of ovulating women and 26% in
middle-aged women'* in the other study'®'¢2,

Whether surgical treatment for transgender women
enhances or reduces sexual desire is not known. One study
compared desire in transgender women after vagino-
plasty with transgender women on the waiting list
for surgery, and showed that those who had undergone
surgery reported higher sexual desire than those who
had not, suggesting that gender-affirming surgery might
have a positive effect on sexual desire'®. This effect is
likely to be due to improved body satisfaction. Seven
publications'®'¥-" have used the standardized female
sexual function index (FSFI) questionnaire — which was
developed and validated for penetrative sex in cisgen-
der women — to evaluate desire in transgender women,
including assessment of desire, arousal, lubrication,
orgasm, satisfaction, and comfort”'", In these studies,
the transgender women’s average score in the ‘desire’
subdomain was comparable to that of cisgender women
without sexual problems!¢*1¢7-172,

When considering sexual desire in the transgender
population, it should be borne in mind that few studies
on transgender sexuality after gender-affirmative treat-
ment have evaluated the prevalence of depression and
the use of pharmacological treatment with sexual side-
effects among the participants, despite the fact that 25%
of the included transgender women in one study were
treated for depression'”.

Sexual desire in transgender men. Just as in transgender
women, gender-aftirming hormone treatment affects
sexual desire in most transgender men''*!7677_Several
studies have examined changes in sexual desire after
initiation of testosterone treatment but before gender-
affirming genital surgery, and unanimously describe a
trend towards increased sexual desire after testosterone
therapy! 7577, which is also described as more urgent,
less controllable''®, and more frequent'™, As in trans-
gender women, the effect of gender-affirming hormone
therapy on sexual desire occurs soon after treatment,
within 3 months of initiation of endocrine treatment’®!,
However, even though a majority of transgender men
report increased sexual desire, a small percentage of
transgender men remain unaffected and, in one prospec-
tive study, ~10% reported reduced desire after gender-
affirming hormone treatment'®. In this specific study,
other possible confounders causing low desire, such
as disappointment with bodily changes due to the use
of relatively low doses of testosterone, were not taken
into consideration.

In transgender men, no association has been reported
between total or free testosterone and sexual desire'™'”,
However, the level of luteinizing hormone (LH), which
reflects testosterone levels, has been negatively asso-
ciated both with solitary and dyadic sexual desire'”,
indicating a connection between desire and the pituitary-
gonadal axis. The relationship between LH and desire in
transgender men is likely to resemble that of cisgender
men, but there might also be differences, such as differ-
ent embryonic and/or neonatal priming of the male and
female brain.
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One study has examined the prevalence of HSDD
in transgender men and reported a rate of 5%, which
is comparable to the general cismale population'. In
the same study, a level of increased sexual desire that
caused personal or relational distress was reported by
3.6% of the transgender men'®. The prevalence of hyper-
sexuality in cisgender men is estimated to be 2-6%7*,
although a comparison with transgender men is not
meaningful owing to the lack of information about
compulsiveness in transgender men and of a generally
accepted diagnostic definition of hypersexuality.

The combined effect of both testosterone treatment
and genital surgery on desire has been investigated in
45 transgender men, 8 years after gender-affirming
phalloplasty'™. In this retrospective study — one of
only a few studies that used a validated scale for meas-
urement of sexual desire, The Sexual Desire Inventory
(SDI) — 73% of trans men reported much higher or
increased sexual desire after surgery, and 25% reported
no difference. No specific information has been
reported regarding effects of surgery alone on sexual
desire, but one interesting finding is that postoperative
desire in men who had undergone phalloplasty with
an erection prosthesis did not differ from those with-
out an erection prosthesis'””. Furthermore, satisfaction
with the surgery did not influence desire'”. These data
indicate that surgical outcome is not the only relevant
predictor in sexual functioning after gender-affirming
treatment. [n another study, just 12% of trans men
reported reduced desire following gender-affirming
treatment with hormones (100% of participants) and
surgery (85% of participants)'™, which is in stark con-
trast to the high numbers (>70%) of trans women who
report reduced desire after treatment.

Sexual arousal

Sexual arousal refers to both the subjective feeling of
arousal and the physiological response that occurs
with sexual activity. This response includes increased
heart rate and respiratory frequency, accompanied with
increased blood flow to and swelling of the genitals
resulting in penile erection or clitoral engorgement,
and, in women, vaginal lubrication. In natal females,
vaginal lubrication comes from Bartholin’s glands and
Skene’s glands and from increased blood flow in the
vagina, which results in exudation of fluid'**. Lack of
genital arousal and lubrication for both cis and trans
women, and for transgender men who choose to retain
their vagina, can cause discomfort or pain during vagi-
nal sexual activity. The subjective experience of sexual
arousal can be measured by validated questionnaires,
and objective measurements can be taken using ple-
thysmography'®, which assesses vaginal vasoconges-
tion, or laser Doppler imaging'®, which measures
vulvar blood flow, and functional MRI (fMRI)'*-'¥ for
brain activity. Notably, subjective and objective arousal
are not always concordant'®,

Not all transgender persons want, need, or can
even afford to undergo gender-affirming genital sur-
gery™!#HHIEAg g consequence, the genital effect of
hormonal therapy in each individual depends on which
genital organ is, or is still, present.

Sexual arousal in transgender women. For transgender
women with a penis, the physical sexual arousal phase
includes the ability to achieve and maintain penile
erection. Erectile ability is, to some extent, dependent
on intermittent increases in penile blood flow with
increased oxygenization, which usually occur as noc-
turnal tumescence and erectile episodes, which are
testosterone dependent™. One study has examined the
effect of androgen depletion on erection in transgen-
der women who retain their penis, and found no dif-
ference in patient-reported outcomes before and after
cross-sex hormone treatment, although the frequency
of nocturnal erections, measured with a Rigiscan on two
consecutive nights, were reduced in almost half of the
transgender women. The result of the nocturnal penile
tumescence test also correlated (P = 0.006) with serum
testosterone levels. These data support the existence of
androgen-dependent nocturnal erections in transgender
women who retain their penis'®. Studies in cisgender
men have shown that reduction in nocturnal erections is
arisk factor for development of penile fibrosis and erec-
tile dysfunction™”. For transgender women who wish to
maintain erectile ability, occurrence of nocturnal and
spontaneous erections might, therefore, be important,
and can be supported by low-dose testosterone and/or
the use of phosphodiesterase type 5 (PDES5) inhibitors'.

Experimental studies have examined sexual arousal
in transgender women with a neovagina using vagi-
nal photoplethysmography to measure vaginal blood
flow"* 1 or fMRI to examine cerebral activity'*>1% at
baseline and while watching an erotic video' 819215,
The results of these studies demonstrate several simi-
larities between transgender and cisgender women.
Baseline waveforms of vaginal pulse amplitude (VPA)
in trans women were comparable to that of cisgender
women'", and transgender women’s subjective arousal
correlated with their vaginal arousal as well as, or better
than, that of women in a cisgender comparison group'™.
Brain activation patterns associated with visual sexual
stimulation in transgender women were similar to
those observed in premenopausal cisgender women'*.
However, differences were noted in vaginal photo-
plethysmography response during neutral stimuli in
trans women, with a stimuli response that was substan-
tially smaller than that of the cisgender women'. This
discrepancy is most likely due to anatomical differences,
such as the higher vascularization and innervation of the
cis vagina than the neovagina'".

Subjective arousal in transgender women has been
investigated in a series of studies and all report that a
majority of trans women were able to experience aro
usalttR17-ITIT2 The gverage FSFI subdomain score
for arousal in transgender women mostly resembles
that of cisgender women with sexual problems!s*!57-172
stch as low desire or pain’”. Somewhat contrary to the
reported decrease in sexual desire, one study has also
found an increase in subjective arousability following
gender-affirming treatment'™.

One study has reported that the ability to experience
arousal after gender-affirming surgery might require a
lag time of up to 6 months'®. Although physical recov-
ery from surgery is a factor, this lag might also be due
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to additional factors, such as adapting to the changed
body and paused sexual activity while this adaptation
takes place*.

Several studies have reported that neovaginal lubri-
cation is not only possible but that the majority of trans-
gender women experience vaginal lubrication after
surgery'***!”>. However, despite the fact that many
transgender women report lubrication during arousal,
the skin that is commonly used to line the neovagina
provides less moisture than a natal vagina, making use of
lubricants a necessity during penetration and dilatation
training'®. Lack of lubrication is less frequent with use of
the intestinal vaginoplastic technique than with the use
of a skin flap technique*'™, but might be complicated
by side effects such as mucorrhoea'*** or stenosis at the
anastomotic site'*. Nevertheless, lack of arousal, lubrica-
tion, and pain are often reported as major concerns after
surgery 162160 T only sexually active transgender
women are included in the analysis, the reported levels
of arousal and lubrication are more in line with cisgender
women without sexual problems'*'*. However, many
trans women are not sexually active; celibacy in this pop-
ulation might be due to lack of arousal, lubrication, pain,
or a lack of desire, or other unknown reasons, but no
studies have been carried out to investigate this situation.

Sexual arousal in transgender men. Transgender men,
just like transgender women, do not always undergo
GAS*'*#1% In a long-term study from Amsterdam
including 1,401 patients, 39% of transgender men
underwent phalloplasty and 76% of transgender women
underwent vaginoplasty. Thus — as in transgender
women — the transgender men’s sexual situation will
differ according to the genital organs present. Sexual
arousal in transgender men has received little attention
beyond the subjective experience of feeling aroused. In
transgender men with a vagina, physical sexual arousal
in the genital sense of the word mainly is influenced by
a thinning of the vaginal epithelium caused by andro-
gen treatment™. This vaginal atrophy is known to cause
vaginal dryness and dyspareunia in naturally®*’ and
surgically postmenopausal® cisgender women.

Self-reported sexual arousability has been examined
prospectively before and after 1 year of hormonal ther-
apy'™. This study reported significantly increased fre-
quency of desire (P=0.0014), masturbation (P =0.0001),
sexual fantasies (P <0.0005), and arousal (P <0.0005)
after 1 year of testosterone administration'™. These
data are also supported by a retrospective study report-
ing a significant increase in frequency of masturbation
(P = 0.023) after hormonal treatment'”®.

No objective method is able to measure penile sex-
ual arousal in phalloplasty patients in whom erection
is accomplished with a bone graft or a prosthesis as,
in these patients, erection is not arousal dependent.
Regarding arousability, the natal clitoris is modified and
left in place behind the neophallus, usually with pre-
served sensitivity'*’. One of the clitoral nerves is some-
times used to enable development of sensitivity in the
neophallus', Between 50-100% of men who have
undergone GAS have reported experiencing erogenous
sensation in the neophallus®-", with the exception of

one study that reported obvious erogenous sensation in
only 9% on tactile stimulation, although 83% had func-
tioning sensory sensitivity®. This seemingly contradic-
tory report could possibly be explained by differences in
questionnaires being used.

Metoidioplasty produces a smaller penis than phallo-
plasty but, in the majority of patients, it is capable of
a physiological erectile response!***72%, However, ana-
tomical differences in the penile and clitoral size and
structure mean that it is seldom possible for this erection
to be used in penetrative sex'**", although one study
claimed intromission was possible for 70% of patients
in their metoidoplasty cohort™.

Orgasm

Orgasm, or climax, denotes the highest point of sexual
excitement, characterized by feelings of pleasure and
accompanied by pelvic contractions and ejaculation or
increased vaginal lubrication. Orgasm can be achieved
through penile or clitoral stimulation as well as through
stimulation of other erogenous zones including the
prostate, anus, breasts, or nipples. Difficulty in reaching
orgasm is commonly reported in cisgender persons, with
16% of women and 9% of men reporting anorgasmia in
a British national survey'*. Orgasm can be subjectively
assessed using questionnaires such as the Brief Index
of Sexual Functioning for Women (BISF-W)™ or the
ESFI'™, and can be objectively measured using fMRI*'?,
or — less commonly — positron emission tomography*'* or
rectal pressure?',

Orgasm in transgender women. The question whether
transgender women are able to achieve an orgasm
after vaginoplasty has been addressed in several
studies. In the majority of these studies, 62-100% of
transgender women with a neovagina reported orgas-
mic ability!3*13e171L17518.213-227 A few studies described
cohorts with a lower prevalence of orgasmic ability
(27-48%) "> but many of these studies are small
and are limited by selection bias, have not used validated
questionnaires, include both sexually active and inac-
tive transgender women, and are mostly retrospective
and lack control groups. Overall, one can conclude from
these studies that orgasm in postoperative transgen-
der women is a possibility. As is the case in cisgender
women, it seems to be easier for transgender women to
reach orgasm during masturbation than in connection
with partner-related sex'”.

Data suggest that a majority of transgender women
experience a change in quality of the orgasmic feeling
after surgery!7>215-217219220227 The ‘new’ orgasmic feeling
has been described as more intense'™**”, smoother and
longer'”®, more pleasing® and more pleasurable®” than
the quality of their preoperative orgasms. However, vag-
inoplasty can also result in loss of orgasmic ability or
experiencing less orgasmic sensation'”.

Several studies have also confirmed orgasm-triggered
secretions in transgender women** 1719322087250 that
is, the ability to ejaculate. The anatomical correlate to
this is not clear but, in analogy with lubrication, it might
involve the retained Cowper’s glands™® or the remaining
prostate and seminal vesicles™.
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In transgender women who retain their penis, inade-
quate erection and ejaculatory difficulties as a consequence
of low testosterone levels might be a concern®.

Orgasm in transgender men. Transgender men’s ability
to orgasm is less well studied and has focused on trans
men who have undergone phalloplasty or metoidio-
plasty. The effect of hysterectomy has not been studied
in postoperative transgender men. Hysterectomy is not
known to affect orgasm capacity in cisgender women*.

In general, orgasm is reported to be possible for many
transgender men regardless of whether they have under-
gone phalloplasty or metoidioplasty, although prevalence
estimates vary from 25% to 10Q9%'7614175205:223.231.236237,
Just as in transgender women, orgasm through mastur-
bation seems to be more prevalent than through sexual
intercourse' ™.

No studies have specifically addressed orgasm in
transgender men with a vagina. However medical inter-
ventions are unlikely to have a negative effect beyond
the vaginal dryness that usually occurs as a result of oes-
trogen deficiency. Hypersensitivity of the enlarged clit-
oris can be an issue'”, but whether this affects orgasmic
ability is unclear.

A change in orgasmic experience after endocrine and
surgical treatment has been reported in most transgen-
der men'”***7, and has been described as the orgasm
being more powerful and shorter'™ or being more
intense®, No difference in orgasmic feeling has been
described between those patients who have undergone
phalloplasty with or without a penile prosthesis™.

Pain during sexual activity

Pain during sexual activity can be caused by a multi-
tude of factors including insufficient arousal, surgical
complications, or muscle tension'****_ Transgender
men and women might be afraid of damaging their new
organs, or have painful experiences from dilatation of
the neovagina during the immediate postoperative
rehabilitation, potentially leading to muscle tension
and consequent pain**. In cisgender populations, pain
during sexual activity is reported to occur in 1.8% of
men and 7.5% of women'”**' and, correspondingly,
pain and lack of arousal and lubrication are reported
as major concerns after surgery in transgender women,
but prevalence data regarding these factors are unrelia-
blel®1751%.242 "These problems are associated with lower
sexual satisfaction in both cisgender™® and transgender
populations'®, The average FSFI subdomain for pain
in transgender women is similar to that of cisgender
women with sexual problems' such as low desire or
pain!®e7-170472 although a 2018 study of trans women
who underwent pedicle transverse colon flap reported
numbers that are more in line with cisgender women
without sexual problems'™. Complications after phallo-
plasty or metoidioplasty are generally more com-
mon than after vaginoplasty'# 024324 The report of
pain during intercourse in >50% of men with an erec-
tion prosthesis is particularly concerning'”*¥. Pain
during sexual activity in transgender patients that is
not related to phalloplasty or metoidioplasty has not
been studied.

Sex, relationships, and sexual orientation

Sexual activity, whether masturbation or partner sex,
is generally reported to increase or remain unchanged
in transgender men after gender-affirming treat-
ment'®* 71782526 hut in one study, 11% of transgender
men reported no masturbation after gender-affirming
treatment'®. For transgender women, some studies
report increased or unchanged sexual activity!”##7:247.248
and others a decrease?®*®, In cross-sectional studies,
sexual activity with a partner or masturbation after GAS
is reported in 50-89% of transgender women 7
thus, 11-50% of trans women are sexually inactive after
gender-affirming treatment. The numbers are similar for
transgender persons who have unmet needs for GAS.
Most studies are cross-sectional or retrospective, and
few prospective studies have described the effect of GAS
per se on sexual activity. One prospective study with a
small sample of transgender women found that those
who were sexually active before GAS remained so after
treatment, and vice versa for the sexually inactive®*
Most studies report that around 35-40% of transgen-
der women and 40-75% of transgender men are in a
relationship with a partner after transition'®**-*5! and
the number of transgender men who reported being
in a relationship did not change after treatment'*.
Satisfaction with partner relationships improves for both
genders after gender-affirming treatment'”**. Initiating
a new relationship can be difficult for trans persons both
before and after gender-affirming treatment, and many
trans persons report difficulty in finding a partner who
isable respect them and see them according to their gen-
der identity, who does not objectify them, and who can
accept their level of sexual self-esteem and their sexual
agency’*!%!1*1%¢ Research suggests that it can be more
difficult for transgender men to initiate a relationship
than for transgender women'”, but the reasons for this
situation are unknown. One could speculate that it is due
to differences between transgender men and transgen-
der women and cisgender men and cisgender women:
for example, transgender men are generally younger
than transgender women at the time of initiating treat-
ment, transgender men are more gynephilic than trans-
gender women are androphilic, and their eventual sexual
partners — whether cis or trans — might differ in their
own preferences.

Sexual orientation in transgender persons can be
fluid and can change during social and medical tran-
sition!®1"117227.252_Ope study has shown that transgen-
der individuals with a sexual orientation towards their
assigned sex at birth were more likely to change sexual
orientation after transition'””, and reported that, during
social and medical transition, transgender men became
more androphilic®?,

Sexual satisfaction

Sexual satisfaction is a subjective experience elicited
from evaluation of positive and negative feelings asso-
ciated with one’s sexuality and is dependent on an indi-
vidual's expectations®?. Sexual satisfaction does not
necessarily depend on the level of satisfaction with sur-
gical outcome, as a patient could be discontent with
the surgery and still content with sexual life** or vice
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versa’'’, In the cisgender population, sexual dissatisfac-
tion is common, with ~10-50% of sexually active par-
ticipants and 20-30% of sexually inactive participants
reporting dissatisfaction'**,

Sexual satisfaction in transgender women. Between
50% and 100% of transgender women report sex-
ual satisfaction after gender-affirming treat-
rnentI93.1%\213—2I6.3l'4\2'.’2.125\229.231.236\255_ Studies Suggest that
sexual satisfaction is similar™ or worse'* in transgender
women than in cisgender female control participants.
Furthermore, gender-affirming treatment improves
sexual satisfaction compared with baseline preopera-
tive levels** 117519824728 Some studies have reported
decreased sexual satisfaction after treatment in 5-12.3%
of transgender women, possibly related to pain, lack of
sensation, or difficulties in relaxing'™**, Factors associ-
ated with improved or good sexual satisfaction include
hormonal treatment'*?*, vaginal function and depth,
clitoral sensation, appearance of the vulva and labia
minora, natural lubrication'*, satisfaction with vagino-
plasty'”, satisfaction with the new genitals'”, being
generally satisfied'”, and having a partner'**'”*, Factors
associated with low sexual satisfaction include depres-
sion'** and surgical complications such as vaginal ste-
nosis, clitoral necrosis, and postoperative pain in the
neovagina or genitals'®,

Sexual satisfaction in transgender men. Sexual satisfac-
tion is reported in 34-100% of transgender men after
tl’éatme]‘]l' |5\|49.'|75.3|4.337.151.253.259‘ In Studles Comparll‘]g
sexual satisfaction in transgender men with cisgender
control participants, the picture is mixed: sexual satis-
faction was worse in transgender men than in cisgender
heterosexual men®® but in line with cisgender gay and
bisexual men'", Similar to transgender women, gender-
affirming treatment improves sexual satisfaction in the
majority of transgender men'*732#25! but a minority
of men report worse sexual satisfaction after treatment,
possibly due to prosthesis pain or difficulties in finding
a new partner'™. Increased frequency of sexual activi-
ties and orgasm has been associated with better sexual
satisfaction in transgender men*”. One study has also
reported a significantly higher sexual satisfaction in
transgender men who have undergone metoidioplasty
132

than after phalloplasty'*.

Supporting sexuality in transgender persons

In many aspects transgender persons are jllSt the same
as cisgender persons. Sometimes these common aspects
are forgotten and assessment and treatment become too
transgender specific. To support sexuality in transgender
persons, clinicians must apply the same knowledge we
have regarding supporting sexuality in cisgender persons
and add transgender-medicine-specific knowledge®.

Sexual history

Sexual dysfunctions are common in both cisgender®
and transgender persons™***, a considerable number of
whom remain undiagnosed and untreated™'. Improved
training in communication skills related to sexuality, and
increased familiarity with dealing with sexual issues can

promote improved care of patients who present with sex-
ual issues™?*2, Sexual history taking is a skill*2%1-263,
and many clinicians report that sexual history taking is
limited by time constraints, fear of offending the patient,
discomfort about asking patients sexual questions irre-
spective of gender, deficits in communications skills, and
inadequate training™ =,

Sexual history and assessment in transgender persons
follows the same principles as for history taking in cis-
gender persons, with the addition of transgender-specific
questions. One also needs to be aware of transgender
health and to use inclusive language. Sexual history
should be part of the medical history and could follow
questions about any other aspect of health. Beginning
the sexual history with open questions is often helpful,
for example, “Are you satisfied with your sexual life?” or
“Are there any sexual problems or concerns you would
like to discuss?” Relating questions to other patients
can also be helpful; for example, “People who have the
symptoms you describe or are on this medication also
commeonly have sexual problems. Is that something you
would like to discuss or need help with?”*'**! If the
patient would like to discuss sexual concerns, follow-
up questions should explore the different phases of the
sexual response cycle, sexual motivation, sexual desire,
arousal, orgasm pain, general sexual satisfaction, and the
importance of sexuality for this patient®™-*. A further
assessment should be performed with reference to the
biopsychosocial model.

Language can be used to discriminate and marginal-
ize transgender persons and use of transgender-inclusive,
non-normative language will facilitate communica-
tion regarding transgender general health and sexual
health*!*. Examples of transgender-inclusive language
and questions include consideration of how someone
identifies and what pronoun they use, and whether
they have a partner or partners (not wife or husband).
Sexual orientation is self-defined and transgender per-
sons define their sexual orientation in accordance with
their gender identity and not sex assigned at birth*'%,
Furthermore, sexual history often includes naming of
the body parts or body functions related to body dys-
phoria, which has been shown to actually increase body
dysphoria®®. Thus, use of gender-neutral words, such
as “arousal” instead of “erection’, and even to ask “What
do you call this body part, which in medical language is
called the clitoris in cisgender women?"*%,

Many questionnaires and scales are used to assess
sexual dysfunction™*!, but most of them are bigender
normative, heteronormative, or require that the patient
have a partner®®. Thus, if questionnaires are used, they
should be checked and — if necessary — modified to
better meet the needs of transgender patients and not
ostracize them®®,

Biological assessment

From a biological perspective, reviewing general health
status and, specifically, endocrine status is an important
aspect of patient care. Lack of sexual desire in any patient
can be caused by hypothyroidism®* or in transgender
women by antiandrogen-induced hyperprolactinae-
mia®™, Oestrogen and testosterone supplementation in
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the transgender patient should be evaluated in order
to verify that in-treatment hormone levels are within
the target range, which equates to the reference range
in healthy cisgender subjects™. After surgery, an exam-
ination to assess complications that might affect sexual
function, such as scar tissue inflammation, rupture
of the suture line or additional opening of the poste-
rior commissure in transgender women®**, or urinary
fistulae in transgender men®”. Furthermore, signs of
depression as a cause of low sexual desire and/or low
self-esteem should be assessed both before and after
gender-affirming treatment and treated according to
local clinical guidelines. The use of medications with
known sexual side effects — such as finasteride, SSRIs,
prolactin-raising psychopharmacological agents, and
opioids — should be avoided if possible.

The psychosocial sexual assessment

Evaluation of the importance of sexuality to a patient,
their sexual satisfaction, and sexual functions, is impor-
tant to determine how bothersome sexual issues are to
a particular person. A psychosocial history, including
present and previous mental health problems, should be
taken®”, Important questions include whether the per-
son has been or is in a relationship at present, whether
a relationship is important, whether any problems exist
in an ongoing relationship, or if they have had difficul-
ties with finding a partner. Furthermore, the clinician
should assess whether any relationship difficulties are
related to the person’s transgender identity, or identified
as someone who has transitioned. If the person is gender
identified by others according to their gender identity,
they should be asked how they feel about telling oth-
ers about their background. Asking whether the person
is comfortable enough to touch, or let others touch,
their body, is important and relevant. The clinician
should assess the level of residual gender dysphoria that
remains, despite ongoing or performed gender-affirming
treatment. One could also assess sexual agency and sex-
ual self-esteem. Finally, they should query whether the
person is able to live the sexual life that they want, or
whether they put up boundaries for themselves, and if
they feel safe during sexual encounters or engage in risky
sexual behaviour® "1,

Medical treatment of sexual disorders
Testosterone treatment was evaluated in seven trans-
gender women with HSDD with a dose that produces
testosterone levels similar to those in cisgender women
(300 pg/day) for 24 weeks™™, Testosterone therapy
resulted in a significant improvement in sexual desire
(from 2.57 + 0.53 before treatment to 3.29 + 0.95
afterwards; P = 0.025), as well as in all other domains
included in the Brief Profile of Female Sexual Function
questionnaire. No unwanted or adverse effects were
reported during the study and all but one woman
decided to continue treatment after the study was ter-
minated*”. These data suggest that testosterone therapy
could be a treatment option for transgender women
suffering from low desire,

Some studies indicate that insufficient hormonal
treatment producing subnormal steroid hormone levels

(compared with the cisgender reference range) is not
uncommon in transgender patients'”'”". Low levels of
serum sex steroids are likely to affect sexual desire™.
General guidelines concerning choice of hormonal
treatment and achieved hormonal levels® should be fol-
lowed, although attention must be paid to the substan-
tial differences observed in individual patients’ response
and responsiveness. Monitoring hormonal levels once
or twice per year (and more often at the beginning of
treatment) is essential for assessment of hormone lev-
els and assists in interpretation of clinical responses.
Variability exists in uptake, distribution, and elimination
of administered oestrogen and testosterone, resulting in
considerable interindividual and intraindividual varia-
tion. Thus, monitoring must be standardized regarding
blood sampling in relation to time of hormone admin-
istration, time of day, and fasting or nonfasting condi-
tions. Analytical methods must be accredited and the
laboratory involved in a quality-controlled programme
ensuring appropriate quality, reproducibility, and sensi-
tivity, and must cover the expected concentration range.
Assessment of haemoglobin response and LH suppres-
sion are examples of pharmacodynamic end points when
assessing androgen treatment. In addition, prolactin lev-
els should be monitored in both transgender men and
women. Prolactin is known to mitigate sexual drive
and — in cisgender men— erectile function®. Prolactin
levels can be increased by oestrogen treatment, various
central nervous system-targeting drugs (such as anti-
depressants and anxiolytics) and also gestagens, especially
cyproterone acetate™. Thus, monitoring of prolactin can
be a useful tool to understand potential confounding
mechanisms in maintaining acceptable sexual function
in trans patients.

PDES5 inhibitors (PDE5i) can be useful in transgen-
der patients. PDE5i cause vasodilatation and increased
blood flow, especially in the genitals, via a partly
testosterone-dependent mechanism**. In the case of
erectile dysfunction in transgender women who retain
their penis, PDES5i therapy is likely to improve the abil-
ity to achieve an erection just as in hypogonadal cisgen-
der men™”. Intracavernous alprostadil in transgender
women has been reported to produce a normal erectile
response'”. Transgender men with a vagina can suffer
from dryness due to oestrogen deficit in the vaginal
lining, which can be treated with local oestrogen, as
in cisgender postmenopausal women®, Transgender
women with a neovagina sometimes produce vaginal
lubrication; if not, lubricants or local oestrogen can be
used””. Depression and anxiety disorder often ham-
per sexual function in transgender men and women
and are, therefore, important to diagnose and treat.
Depression and anxiety disorder can be treated with
psychotherapy; if pharmacological treatment is used
it is important to avoid drugs with negative sexual
side effects.

The role of physical therapy

Physical therapy can be used to reduce pain and tense
pelvic muscles in cisgender persons™ ™, To our knowl-
edge, no studies have specifically investigated the role
of physical therapy in transgender individuals, but it is
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likely to be helpful for genital pain in transgender peo-
ple and in cases of narrow neovagina. Furthermore,
body awareness therapy can improve sexual health in

cisgender women™" and might, therefore, be useful for

transgender persons.

Psychotherapy and psychoeducation
Psychotherapy to address self-esteem, internalized trans-
phobia or transnegativity, depression, and anxiety can be
beneficial in trans men and women, and couples ther-
apy can be recommended if relationship issues hamper
sexuality**,

Sexual dysfunctions can be treated with cognitive
behavioural therapy, mindfulness-based cognitive ther-
apy and sex therapy, and sensate focus therapy?*6:25-384,
In transgender women, beneficial effects of sensate focus
therapy have been reported but hitherto not published
in the peer-reviewed literature®. Studies exploring the
effect of different psychotherapy techniques to improve
sexuality in transgender persons are needed.

In many countries, sex education is part of the school
curriculum for teenagers. However, this sex education
can be difficult to interpret for transgender teenagers,
as it is often cisgender normative. Furthermore, sex edu-
cation can, in fact, increase gender dysphoria and anx-
iety. Thus, psychoeducation regarding sexual function
in general, as well as social and sexual skills, should be
a topic for discussion as part of the counselling offered
before and during gender-affirming treatment.

Coping strategies for body dissatisfaction have been
published in the literature and made available as self-
help material from LGBT organizations**-", A useful
coping strategy is to conceptualize gendered body parts
as acceptable: ‘it works, why can’t I use it; I enjoy it’; or
renaming gender body parts: ‘this is my penis;, T have a
frontal opening, not a vagina. Having sexual encounters
with a partner with whom the person feels safe and who
respects those parts of the body that are not supposed to
be touched can also act as a coping strategy. Dissociation
from the body or parts of it, use of sexual fantasies, pleas-
ing others, and not being naked during sexual activity
are other possible coping strategies for trans persons
to maximize their sexuality and sexual function**"!,
Furthermore, peer-group support is valuable for trans-
gender health in general and is also likely to be valuable
for sexual health®%2*,

Conclusions

In general, evidence suggests that medical treatment
improves most dimensions of sexual function in trans-
gender men and women who have undergone gender-
affirming treatment. Whether this improvement results
in a satisfying sexual life is less certain. Research into
this topic is subject to numerous methodological dis-
parities and, therefore, results should be interpreted with
caution.

Many studies in transgender persons show bet-
ter results in sexual variables than among cisgender
persons, indicating that there might be a tendency to
overestimate results, probably due to selection biases.
In addition, many transgender persons report that
they do not engage in sex at all after gender-affirming

treatment!¥ 170177214 537.251 Historically, transgender
persons have been viewed as being hyposexual®2*1%%,
However, this situation is not the case and it raises
the question of whether low sexual activity might be
a result of insufficient care or the transgender expe-
rience itself — all humans need to develop a healthy
relationship with their own body during childhood,
a process that can be severely hampered by the pres-
ence of gender dysphoria. This possibility warrants
further investigation.

Most transgender persons request hormone therapy,
and it seems that the change in sexuality induced by
endocrine therapy is welcomed. The main exception to
this positive response to hormone therapy is low sex-
ual desire experienced by some transgender women.
However, knowledge is lacking regarding the choice of
treatment, the dosing, and the therapeutic goals of endo-
crine treatment, all of which might result in treatment
modalities negatively affecting sexuality.

Surgical intervention is more complex, with trans-
gender persons desiring a variety of interventions
from no surgery at all, top-only or bottom-only proce-
dures, to a multitude of operations, making evaluation
even more difficult. Among nonoperated transgender
women, low sexual desire and erection problems are
most common and in those transgender men who
have only undergone mastectomy, vaginal dryness is a
common clinical problem. The satisfaction with geni-
tal surgery is generally high'”*, although many patients
report pain, arousal, and/or lubrication difficulties after
vaginoplasty'®. Phalloplasty is generally considered sat-
isfactory'*!7=20527 by patients who have received appro-
priate advice and counselling'**** and have chosen the
technique in accordance with their wishes'*. Satisfaction
levels are high in transgender men, despite the fact that
erections are not possible without a prosthesis. Pain
and other complications are problematic in those with
a prosthesis™*. Metoidioplasty enables a physiological
erectile response to sexual stimulation, although it can
rarely be used for penetrative sex'®.

In addition to medical aspects of gender-affirming
treatment, costs and availability of health care'", as well
as attitudes among health-care providers®**®, can cer-
tainly influence transgender persons access to sexual
health services.

Regarding research, numbers and quality of stud-
ies on transgender persons’ sexuality is increasing and
several studies have also focused on transgender per-
sons own narratives****, which add perspectives that
are otherwise difficult to capture. However, method-
ological improvements are needed, such as the use of
appropriate control groups, validated scales, increased
sample sizes, and prospective designs. Instruments
for assessment should be validated in the transgender
population. Furthermore, transgender persons should
be asked for their opinions regarding which ques-
tions are of importance and on the study design in
order to better understand and improve sexual health
in individuals with gender dysphoria before and after
gender-affirming treatment.
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